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@ Permits rapid removal of 
vessel containing sample 





EXCLUSIVE FEATURE... 


swivel clamp with swinging arm 








STIRRER 








In use in a closed system such as 
Karl Fischer for determination of 
water content, 








Stirrer swings aside to permit con- 
venient and safe removal of vessel 
containing sample. 














. . « the first practical Magnetic Stirrer commercially available in the U. S. 


A compact, quiet-running apparatus which utilizes 
a rotating field of magnetic force to induce variable 
speed stirring action within either closed or open 
vessels. Dynamically balanced to prevent vibration 
and ‘‘walking.”’ 


Stirring is accomplished by means of a small 
magnetized bar, which is placed in the liquid to 
be stirred and which is rotated by magnetic force 
consisting of a permanent bar magnet attached 
to the shaft of an electric motor and mounted in an 
aluminum housing with flat top 4*s inches diameter 
and 41% inches high, on cast metal base. 


Can be used either on the table or on a support 
rod, attached by means of the clamp with swivel 
joint and swinging arm, an exclusive feature of the 
Thomas Stirrer. Center of stirrer top is adjustable 
between 3 and 41% inches from support rod. Stirrer 
can be easily raised or lowered on the rod, and 


— introduced by us in 1944 


swings in or out of position in a horizontal plane. 


Particularly convenient in both the mounting and 
use of closed system assemblies. 


Suitable for any stirring operation which involves 
1 ml to 1 liter of liquids with viscosities up to that 
of a 50% glycerol solution. 


9235-C. Stirring Apparatus, Magnetic, Thomas, 
with enclosed rheostat. With graduated dial and 
rheostat mounted in stirrer housing. Complete with 
swing-out clamp, one %-inch Kel-F coated stirring bar, 
one 134-inch Pyrex coated stirring bar, 8 ft. 3-wire 
connecting cord with 2-prong plug, and directions for 
use; for 115 volts, 60 cycles, a.c................ 35.60 


9235-G. Ditto, without stirring bars........... 31.85 
9235-R. Stirring Apparatus, Magnetic, Thomas, 
with separate rheostat, for control of speed at a 


distance of approx. 30 inches; otherwise identical with 
9235-C. For 115 volts, 60 cycles, oo OR ee ee 40.30 


9235-S. Ditto, without stirring bars............ 36.50 


Copy of Bulletin 118 sent upon request. 
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LABORATORY APPARATUS 







More and more laboratories rely on oe 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 
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See thete Saunders books — ready in January! 





New! 


... detailed descriptions 


| of methods of preparing 
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specimens for micro- 
scopic study and obser- 
vation 


New (2nd) Edition! 


... a clear picture of 
the role of the muscles 
in the movement of the he 


hody 


New (3rd) Edition! 


.. expertly revised to 
include the newest 
methods in treating and ae 
controlling tropical 
disease 





W. B. 





Davenport — HISTOLOGICAL and 
HISTOCHEMICAL TECHNICS 


New!—This clearly written and concise text is designed for undergraduate courses in microtechnic 
or histological technic. It will also serve well as a text for medical students electing a course 
in histological technic. The arrangement of methods is based upon the nature of the methods 
themselves rather than upon the type of specimen. 


Part I, The Theory and Practice of Histological Technic, covers the nature of tissues, the 
technics of fixation, washing, drying, clearing, embedding, sectioning, and mounting. Part II, 
Formulas and Specific Application of Procedures, covers staining methods, staining solutions. 
and fixing fluids. Part III is devoted wholly to Histochemistry, with a chapter on the Applica- 
tion of Schiff’s Reagent. 


Emphasis throughout the book is placed on the close relationship between biological science 
and the technical methods, with physical and chemical phenomena used as explanatory media. 


By Harotp A. Davenport, M.D., Professor of Anatomy, Northwestern University Medical School, Chicago. 
401 pages, 64%” x 914”, illustrated. New—Ready in January. 


Hollinshead — FUNCTIONAL ANATOMY 
of the LIMBS and BACK 


New (2nd) Edition!—Of real and immediate value to those interested in the functions of muscles 
and body movements, this compact book describes in detail the voluntary musculature of the 
body—from the strap muscles of the neck to the flexors of the big toe. Full attention is given 
to related bones, joints, connective tissues, blood vessels, and nerves. 


The Nomina Anatomica of 1955 is used throughout, clarifying anatomic terminology. Discus- 
sions of difficult anatomical-functional relationships have been greatly expanded for clarity. 
Brief reviews have been added to the more important descriptive chapters. 


The book is divided into five logical sections: The Organization of the Body; The Upper Limb; 
The Back; The Lower Limb; and The Head, Neck and Trunk. The first and last of these pre- 
sent general information useful to the student, while the three intervening sections contain 
more detailed information on the limbs and back. 


By W. Henry HOLtinsHeaD, Ph.D., Head of the Section of Anatomy, Mayo Clinic, Rochester; Professor of 
Anatomy, Mayo Foundation, University of Minnesota. About 424 pages, 6%” x 9%”, with 159 illustrations. 
New (2nd) Edition—Ready in January. 


Hunter, Frye & Swartzwelder — 
A MANUAL of TROPICAL MEDICINE 


New (3rd) Edition!—You'll find that this valuable manual gives up-to-the-minute information on 
tropical medicine and tropical public health. It stresses the practical aspects of epidemiology, 
diagnosis, treatment, control, and prophylaxis. A large section is devoted to laboratory diagnos- 
tic methods and procedures, including the newest staining techniques. 


Brand new material includes a discussion of the antibiotics most effective against certain tropi- 
cal diseases, including those specific for a number of the dermatomycoses; the latest methods 
of prophylaxis and treatment of rickettsial diseases; expanded sections on nematode and 
cestode infections, etc. Entirely new chapters are included on Tuberculosis; Cutaneous Diph- 
theria; Interstitial Plasma Cell Pneumonia; Tropical Eosinophilia; Control of Arthropods of 
Medical Importance; and the Toxicology of Pesticides. 


By Georce W. Hunter, III, Ph.D., Lecturer in Microbiology and Biological Sciences, the College of Medicine, 
niversity of Florida; WILLAM W. Frye, Ph.D., M.D., Professor of Tropical Medicine, Dean School of Medicine, 
and Vice-President, Louisiana State University; ‘Senior Visiting Physician, Charity Hospital of Louisiana; and J. 
CLYDE SWARTZWELDER, Ph.D., Professor of Medical Parasitology, Veterans Administration Hospital; Visiting 
Scientist, Charity Hospital of Louisiana. About 962 pages, 64%” x 9%”, with 310 illustrations. 

New (3rd) Edition—Ready in January. 


Gladly sent to teachers for consideration as teats 


SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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IF YOU HAVE A NEED 
FOR SPECIAL INSTRUMENTATION... 
PERKIN-ELMER CAN FILL IT 


P-E’s Special Engineering Sales Group develops instruments 
for ultra-precise chemical analysis or physical measurements 


Perkin-Elmer’s “building-block” concept makes possible 
the combination of many standard P-E optical and elec- 
tronic units in a single instrument for special projects in 
chemical or physical research. 

If your project requires the creation of special-purpose 
accessories or even the design and construction of a com- 


from scientists whose research problems involve measurements 


BUILDING BLOCK AND SPECIAL ENGINEERING 


’ SOURCES: A variety of assemblies ~ 


to provide globar, hydrogen, tung- 
sten, or xenon sources, or any com- 
bination. Source focussing optics 
included; special choppers are also 
available, 


MONOCHROMATORS: Single-beam 
prism and grating monochromators 
in both single and double-pass 
modes. Double-pass instrument has 
chopper as standard equipment. 
Single-pass monochromators are 
used in single and double-beam sys- 
tems; they are also used where DC 
radiation is required, or where chop- 
ping before the sample is essential. 





DETECTORS: Individually or in 
assemblies, lead sulfide, photomul- 
tiplier, Golay, thermocouple and 
photoconductive detectors, with 
associated focussing and exit optics 
Switching systems to change multi 
ple detectors are also provided. 





GRATING UNITS: Fore-prism grating 
units for separating orders when 
used with grating monochromators, 
thus affording the highest resolution 
possible. Combinations are avail- 
able to cover wavelength range 
from UV to the far infrared. 





P-E’s Special Engineering Sales Group invites inquiries 


too complex or precise for standard instruments. 
Perkin-Elmer Corp., 910 Main Ave., Norwalk, Conn. 
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pletely new system, the Special Engineering Sales Group 
is well prepared to undertake the job. It is backed by 
Perkin-Elmer’s total experience and facilities in the field 
of instrumentation. 

Here are a few of P-E’s building-block units and 
instruments which have been assembled from them. 


UNITS 


RAPID-SCAN SPECTROMETERS: 
Utilizing oscillographic or gal- 
vanometric read-out. These P-E 
building-block instruments analyze 
fast-moving reactions by scanning 
infrared wavelengths at very high 
rates. A variety of sources and 
detectors may be used. Scanning 
frequencies range from 2.5 to 180 
spectra/second. 


FAR INFRARED GRATING SPEC- 
TROMETER: Operating in the region 
from 25 to 150 microns, the P-E 
far infrared instrument utilizes 
three gratings and associated fil- 
ters to cover this range. The mono- 
chromator provides the ability to 
scan in linear wavenumbers, 
affords maximum slit opening of 
10 mm. A Golay detector with a dia- 
mond window is used in this region. 


SPECTROPHOTOFLUORIMETER: 
Fluorescent materials, excited by 
energy at one wavelength, emit 
light at another (usually longer) 
wavelength. Perkin-Elmer’s Spectro- 
photofluorimeter is a device for 
measuring this phenomenon. Con- 
stant linear energy levels of excita- 
tion are assured as the excitation 
wavelength is scanned, 





DIFFUSE REFLECTANCE ATTACH- 
MENT: A building-block utilization 
of the heated hohlraum technique, 
this attachment for the Perkin-Elmer 
Model 13 measures absolute spec- 
tral reflectance and emissivity in 
the range from 2 to 15 microns. KBr 
optics increase range to 20 microns. 
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Perkin-Elmer Gnd. 
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Science in the News 


Book Reviews 
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Cover 


Headlines and Highlights 
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The clocks are accounted for as “open systems” depending upon subtle geo- 
physical rhythms. 
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No threshold is demonstrable, and incidence may have rising inflection with 
intensity. 
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United States and Soviet Union Agree to Reciprocal Exchange in Peaceful 
Uses of Atomic Energy; Efforts To Control Locusts in Africa Described........ 1563 

Organizing Peace in the Nuclear Age, reviewed by I. de Sola Pool; other reviews .... 1568 

Natural Selection and the Origin and Evolution of Weeping in Man: A. Montagu .... 1572 

Parietal Eye Nerve in the Fence Lizard: R. M. Eakin and R. C. Stebbins . 1573 


Structural Similarities between Hemoglobins A and F: A. M. Katz and A. 1. Chernoff .. 1574 


Oxygen Isotope Paleotemperature Determinations of Australian Cainozoic Fossils: 
F. H. Dorman and E. D. Gill 
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Surface of a ceramic especially developed for magnets, showing a perfect geometrical 
pattern subjected to tremendous upheaval. (< 14,500) [Courtesy Phillips’, Eindhoven, 
Holland, from The Thirteen Steps to the Atom, published by Franklin Watts, reviewed 
on page 1570] 











Teletherapy 


IS SOURCE ENCAPSULATION 
A PROBLEM WITH YOU? 


Nuclear Systems, a Division of The Budd Company, 
has the facilities and the technical know-how to 
handle your Radio-active Source Encapsulation prob- 
lems whether they involve a few curies or many 
thousands of curies. We are at your service to help 
you design special types of capsules and to supply 
these capsules loaded with cobalt, iridium, cesium or 
thulium. Sources requiring a tailored flux pattern over 
the entire area of the capsule are standard with 


Nuclear Systems. 


If you have a problem involving encapsulation of 
your sources we will be happy to consult with you. 
Also... inquire about Nuclear Systems’ 3-day Radia- 
tion Health Physics Course—an approved AEC 
licensing aid. Contact Nuclear Systems at any one of 


the listed offices. 




















Radiation 


PHILADELPHIA OFFICE 
2450 Hunting Park Avenue 
Philadelphia 32, Pa. 


CHICAGO OFFICE 
1515 N. Harlem Ave. 
Oak Park, Illinois 


SAN FRANCISCO OFFICE 
Merchants Exchange Bldg. 
465 California Street 

San Francisco 4, Calif. 


NO on el —e-W ee A ee e 


A DIVISION OF THE BUDD COMPANY, Philadelphia 32, Pa. 


IN CANADA 


46 HOLLINGER RD. « TORONTO 16, ONT 
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Every science teacher must maintain a constant vigil over the perfect 
balance of budget, technique and curriculum. Examination of newer 
techniques; examination of possible curriculum changes; examination of 
available budget for materials and supplies . . . yes, it’s always “exam 
time” for science teachers! 





In the matter of budgets for laboratory glassware, we have a few 
helpful suggestions. Examine our Diamond D glassware prices and those 
of our competitors! See the cost comparison on this page. Examine the 
Diamond D quality! Examine our new “FACTS” book available to all 
teachers! 


When these examinations are over, you'll find that you can obtain 
more Diamond D glassware per budget dollar than you can with any 
other brand. And with Diamond D you'll get a lot more than just a 
passing grade. Diamond D is the mark of the highest quality . . . quality 
that begins with price and ends with performance. For additional infor- 
mation, write Doerr Glass Company, Dept. H, Vineland, New Jersey. 


COMPARATIVE LIST PRICE CHART 


ITEM BRAND A BRAND B DOERR 

PIPETTE (1 ml in 0.01) $1.31 $1.57 $0.90 
(Serological) 

PIPETTE (5 ml) 1.19 1.36 0.79 
(Volumetric) 

PIPETTE (1 ml) 1.14 1,28 0.81 
(Ostwald) 

CENTRIFUGE TUBE (15 ml) 1.28 1.28 0.69 

FLASK (100 ml) 2.73 3.01 1.99 
(Glass Stoppered) 

CYLINDER (100 ml) 2.71 2.94 1.48 

SEPARATORY FUNNEL (250 ml) 6.22 6.56 5.21 
(Squibb) 


NOTE: All Diamond D glassware is sold exclusively through 
laboratory supply dealers and cannot be purchased 
direct. We will gladly send you the address of the 
Pom lab supply house that carries the Diamond D 
ines. 














| Pius send me FACTS BOOK : 
; NAME TITLE | 
| company | 
iT | 
DIAMOND “Db”, : 
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Where quality counts...more Beckman spectro- 
photometers are used in more applications 
than all others combined...and for good 
reason. Increasing demands on modern laborato- 
ries are requiring broader use of faster and more 
accurate spectrophotometry...and the Beckman 
manual DU® and automatic DK are replacing from damage or contamination. % Both the 


many colorimetric, gravimetric, titrimetric and and DK offer you additional operating adv 
other tedious analytical techniques. % Beckman 


spectrophotometers have always been leaders 
because of functionally superior design...proved 








any Diftstanding photometric accuracy...practical 
15 yea’’satility with low-cost accessories for flame 
ith eaq0tometry, reflectance, fluorescence, and other 
r becopeasurements. % When you add complete tech- 
ents...gcal back-up by authoritative application engi- 
prote geering and comprehensive literature...the 
h the Ftsest dealer and service organization in the 
ig adv ‘S.with over 100 locations...there is only one 
andlinf@me that means the “finest in spectropho- 
n for ppmeters”... Beckman. % Whether you choose 
e peak#@ Manual DU, most widely used ultraviolet 


spectrophotometer in the world...or the auto- 
matic DK, laboratory workhorse...or both... 
you're certain of unequalled versatility, depend- 
ability, and quality. See your Beckman dealer 
for complete technical information or write us. 
We'll send you a bibliography listing nearly 2000 
spectrophotometric applications along with com- 
plete specifications. Ask for Data File 38-49-03. 


Beckman: 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 

















The ABC of Planning 






BUCHILES 
INSTRUMENTS 





BUCHLER INSTRUMENT 


FRACTION COLLECTOR 





For Every Program... for Every Budget ‘ 























COLLECTION TYPE OF FRACTION COLLECTOR __ @ Select exactly what you need 
METHOD SHORT-RUN | CONTINUOUS | SECTIONAL | REFRIGERATED from these 30 different models! 
| 3R-4002T . . 
TIME 3T-4000 St-4002 | 31-4004 | OR. Typical prices of a few 
Semeeseies LEA e Ee Re ee saaaoaie complete ready-to-operate models. 
oe 3vs-4000 | 3vs-4002 | 3vs-4004 | R 
baie: Se : Nie Sa 3T-4000 $415.00 
wnoroneerie) 3VP-4000 svp-aoce | sve-400a | OR. 3VS-4002 ©... $450.00 
a eon 3D-4004 $1200.00 
onor-couwriwe | 20-4000 | sa-aooe | 30-400 | hy 3R-4002C ..........$1510.00 
AND. 3TD-4000 | sto-ac02 | sto-a00a | “OR > For complete description of 
ws - Be all Fraction Collector models 
(PHOTOELECTRIC) sc-a000 | so-so0e | ‘se-done | *ragpee : : E 
AND DROP-COUNTING | 3R-4004C write for Bulletin 3-4000 








SHORT RUN ... for brief 
or occasional use. 








120 test-tubes, 
18 x 150 mm. 


Two rows 
of 60 each. 


Turntable, 
18” diameter. 


CONTINUOUS .. . for long- 
term or overnight use. 





240 test tubes, 
18 x 150 mm. 


Four rows 
of 60 each. 


Turntable, 
24” diameter. 





SECTIONAL... 
for processing during 
fraction collecting. 











240 test-tubes, 
18 x 150 mm. 


AO test-tubes 
in each of 
six sections. 


Turntable, 
24” diameter. 


SSCSSSSSSHSSHSSSHSHSHSHSHSSHSSSSSSSHSHSHSSHSHSSSHSSSSSHSHSFSSSSHHSHSSSSESSESSHSHSEEHSEHEEEEEE 





REFRIGERATED ... 
the mobile cold-room, refrigerated 
from column to collecting tubes. 


On casters. 


turntable 
temperature- 
controlled. 


Fraction 
collectors 
removable for 
all-purpose 
cold-room 
work. 





LABORATORY GLASS & INSTRUMENTS CORP. 


514 W. 147th St., New York 31,.N. Y. 
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Sodium Tungstate 
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On your clinical laboratory team— 


‘Baker Analyzed’ <2 


with the highest purity in the industry 


In hospital work, your clinical laboratory team No wonder hospital chemists, technologists, and 
needs dependable purity, accurately defined buyers prefer ‘Baker Analyzed’ Reagents. They 
purity —more than just purity within a range know that Baker’s published standards of purity 


are the most stringent in the industry. They know 
they can buy this well defined purity at no price 


The purity of ‘Baker Analyzed’ Reagents is not ; 
premium. 


only the highest in the industry, but it is purity 
defined right on the label. Each label provides Hospital buyers also know that Baker has one 


actual lot analysis with significant impurities of the most complete and progressive lines of 
-defined to the decimal. On more than 300 ‘Baker reagent chemicals—almost one thousand items 
Analyzed’ Reagents, purity is also defined on the modernly packaged for convenient, safe handling 
label by actual lot assay. as well as compact storage. 


FREE SPECIFICATION CATALOG 


...contains complete information about ‘Baker Analyzed’ 
Reagents and other chemicals, including pricing and, 
packaging data, formulas, formula weights and specifi. | 
cations. May we send you a copy? 


(7 \ 


Ask your supply representative 






Baker laboratory chemicals are 
quickly available from leading 
supply houses in each marketing 
area. Ask your Supply Represen- 
tative to explain all the reasons 
why ‘Baker Analyzed’ Reagents 
perform more efficiently in hos- 
pital laboratories. He’s an expert 
in the field of laboratory supply, 
hand-picked for his job, well- 
trained, experienced and_ able. 
Call him when you have a prob- J 1 
lem. He’s a good man to know Ps ad 
better! les 























Phillipsburg, New Jersey 


OR 





























JT.Baker J.T. Baker Chemical Co. 







SSR GSS SSS SSS Sees eee eee ee eee 
EDNALITE OPTICAL COMPANY, Inc. } 
200 N. Water Street, Peekskill, N. Y. : 

Please ship [] Model 150A-7X Complete . $144.50 : 
[ Model 150A-2.5X/3.5X ...$129.50 | 


CJ Model 150A-2.5X ........ $ 99.50 ; 
Prices F.O.B. Peekskill. Slightly higher west of Rockies, 





SELF ILLUMINATED MAGNIFYING OPTICAL SYSTEM 
FOR MACRO-VIEWING UP TO 7 TIMES LIFE SIZE 


Without Distortion + Without Shadows 
Without Color Aberrations 


The “Heart” of POWERSCOPE-a specially formulated, highly cor- 


















t 
1 
____. Please ship, without obligation, one complete | 
POWERSCOPE for 10 DAY FREE TRIAL (subject ! 
to payment only of shipment charges both ways if | 
instrument returned.) 

















1 
rected multi-lens aplanatic (flat field) achromatic (color corrected) Name : 
optical system with large 5” diameter viewing aperture. Permits accu- a : 
rate fatigue-free viewing with both eyes with step-wp magnification Position 1 
from 2.5X to 7X. Special lens amplifier swings in to double normal 2.5X ; ; 
and 3.5X power for extra-critical localized viewing. Built-in circular Firm Name 1 
“cold lite” fluorescent lamp surrounds lens for cool, uniform, shadow- ; 
less illumination. Infinitely adjustable viewing positions utilize full Address 1 
depth-of-field capabilities ... allow in-focus work with full freedom of City ae State : 
hands and tools beneath viewing system. LLL DAILIES 2 j ; 
115 Volts, 60 Cycle, AC. U. L. approved a 
(Pat. Pend.). 7 J 





The EDNALITE 
OPTICAL CO 
PRIN NY 

















Ednalite POWERSCOPE-—the most versatile instrument made for the accurate 
macro-magnification so necessary in nearly every laboratory procedure. 
AN EXCLUSIVE PRECISION PRODUCT DESIGNED AND 
MANUFACTURED BY THE EDNALITE OPTICAL COMPANY, INC., PEEKSKILL, N. Y., U.S.A. 





DEMOCRITUS: 460 B.C. Orig. engraving by Williom Blake after a painting by Rubens 


The nuclear trained specialists of ATOMIC ASSOCIATES, INC. represent | 
the leading manufacturers of quality instruments for nuclear research: 


















if your field, 
like ours, 


is the ATOM... 


DEMOCRITUS 


was the 


FIRST MAN... 


NOT ADAM! 


he gave us a start in the 
"STATE of the ART” by 
first postulating the atom 


At ATOMIC ASSOCIATES, our art 
today is to bring you, the educator, 
a complete and_ integrated line of 
“TEACHING-AIDS” for NUCLEAR 
EDUCATION. 








Baird-Atomic model 123 Scaler used in hundreds 
of educational institutions throughout the world. 





Your ATOMIC ASSOCIATES rep- 
resentative is especially equipped 
and qualified to. discuss GRANT 
PROGRAMS, LECTURES and 
LABORATORY COURSES 


tailored to your specific interests: 


Write or phone your. nearést 
Atomic Associates representative! 





atomic associates, inc. 


A Subsidiary of BAIRD-ATOMIC, Inc. 


811 West Merrick Road 
Valley Stream, N.Y. 
Phone: CUrtis 5-5400 
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BAIRD-ATOMIC, INC. 


ATOMIC 
ACCESSORIES, INC. 


APPLIED 
PHYSICS CORP. 
Through these companies, ATOMIC 
ASSOCIATES makes available a com- 
plete selection of instrumentation and 
accessories for training and research. 















a 
SYMPOSIUM 
on 


NUCLEAR EDUCATION 
and 


RADIOISOTOPE TRAINING 


will be held January 15, 1960, in 
New York City. Write for details. 







Representatives throughout the United States: 
ATLANTA ® BOSTON * CHICAGO ® DALLAS 

* DETROIT * LOS ANGELES * NEW YORK ® PHILADELPHIA * 

PITTSBURGH ® SAN FRANCISCO * WASHINGTON, D.C. 


a 
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American Made — Terrific Buy! 





Low Power Supplementary Lens Attachment for above 
Stereo—provides down to 6X with clear, extra large 
1%” field at 6X. 

mane. 06, SO,270 eV | oc. akeator nn on can - $7.50 


NEW, LOW-COST LAB PROJECTOR 
EXPERIMENTS ON SCREEN! 


SHOWS 














Important phases, reactions 
may be observed by student group 
in revealing size—perfect vehicle 
for clear-cut instruction. Projector 
comes with a 3-element, 80mm 
focal length f/3.5 anastigmat lens 
and a fast 28mm focal length, 4- 
element f/1.2 lens for microslide 

projection use. Also you get prism erecting system ; 
pecial elevated slide and specimen projection stage 
da mm, 2” x 2” slide carrier; 35mm. strip film 
holder. Additional accessories ava ble—water cooled 
stage; polarizing filters; petri dishes; miniature test 
tubes and holders; gas absorption apparatus, electrolytic 
cells and many others, 
Stock No. 70,230-W 





Educator 


approved! 3 fascinating games in one! Great fun 
for the whole family. Increases skill at addition, sub- 
traction, multiplication, division, Includes Dial and 
Spinner Numbered Cards, Plastic Tokens, etc.—also 
rules and directions. 
Stock No. 76,204-W -.....-.._.......--.$3.00 Postpaid 
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approx. 


—help you work out 
ures, 


paratus. Ideal for limensiona! thinking,’”’ ahetruotion’ 
lemonstration. Dure able kits. Money-back guarantee. 

Stok Ne. 70,200-W (290 pee) ....-5-.....-.-... $3.00 
Stock No. 70,210-W (370 pes) ----------.-------- $E.00 
Stock No. 70,211-W (452 pes) -..--.---------. -$7.00 





NEW BINOCULAR-TO-CAMERA HOLDER 
Will Fit Any Camera 
For Exciting Telephoto Pic- 





or movie. Take color or black and white, Attractive gray 
crinkle and bright chrome finish, 10” long. Full 
directions for taking telephotos included. 

Stock No. 70,223-W ~-.......--....--.--! $11.50 Postpaid 


Scientists, 
TIX 
ize complex ideas, 
1 


structural me het 





Over 50% Saving 
STEREO MICROSCOPE 
Years in development. Equals $300 


to $400 instrument. Precision Amer- 
ican made. 





Used for checking, in- 
specting, small assembly work. Up 
to 3” working distance. Clear, sharp, 
erect image. Wide, 3 dimensional 
field, 2 sets” of ojectives on rotating 
turret. 23X and 40X. 10 Days Free 
Trial. 


Stock No. 85,056-W __.____.$99.50 
f.o.b. Barrington, N.J. 


New way to teach chemistry, bi 
ology. Project on-the-spot experi 
ment on screen or wall, with 








cation, actually as they pro- 
























eee | 


NOTICE! 


EDMUND IS HEADQUARTERS 
FOR MATH LEARNING 
AND TEACHING AIDS! 


Play This New Game— 


Math Magic .. . 
The Fun-Way to Math Skill! 


D-STIX CONSTRUCTION KITS 








For Scientists, Teachers 


teachers, planners—let D- 
you visualize and crystal- 
Colored wood sticks 
thick and ‘‘easy-on’’ rubber joints 
3/16” diam. fit together fast 
molecular structures, geometric 
shapes, models of scientific 


help 











tures. 
7 times 


ring distant 
nearer with a 35mm 
7x50 binocular and 

BINOCULAR-TO 

HOLDER. _ Ideal 
-range shots of ‘wild 
people, vistas 
attach 
binocular or 
camera, still 


objects 





E 
“long- 

ships, 
Camera and binoculars 


easily, Use any 
monocular—any 









ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER. 


ASSEMBLED 
AND 
READY TO USE! 


craters 


See the Stars, Moon, Planets Close Up! 


3° ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power. An unusuul Buy! Famous Mt. Palomar Type 


You'll see 
on 
Galaxies! Ec 
over-coated 


the Rings of Saturn, the fascinating planet Mars, huge 
the Moon, Star Clusters, Moons of Jupiter in detail, 


orial mount with lock on both axes. Aluminized and 











diameter high-speed f/10 mirror. Telescope comes 

equipped with a 6 eyepiece and a mounted Barlow Lens, giving 
you 60 to 180 power. An Optical Finder Telescope, always g9 
essential, is also included. Sturdy, hardwood, portable tripod— 
F nnn Scope:—Valuable STA plus page 
“HAN ooK OF HEAVENS” plus “HOW TO USE YOUR 
TELESCOPE BOOK 

Photographers! This is an actual photograph BROOK 0. BSA GE ae dsSn eee nemiaenenneenag— -$29.95 Postpaid 

of the moon taken through our Astronomical 

Telescope by a 17-year student. 


Stock No. 85, f008- Ww 


Check, Measure, Inspect 
with this 6 POWER 
POCKET COMPARATOR 
(Complete with Leather Case) 

MEASURES @ Angle 

Radii © Circles ¢@ 
in both decimal inches and 
millimeters. Used to 
layouts, machining on 
dies, gauges; to check threads, 
chamfers, wear on cutting HANDY! 
tools, ete. FAST! ACCURATE! 
Stock No. 30,061-W... $19.50 Pstpd. 





New Low Price. . 













Terrific Buy! American Made! 
OPAQUE PROJECTOR 














Projects illustrations up to 3” 3%” 

and enlarges them to 4 ft. wide. No 

film or needed, Projects 

charts, ¢ pictures, photos, 

lettering in full color or black-and- 

white. Operates on 115 volt, A.C. current. 6-ft. extension 
cord and plug Beatie Operates on 60 watt bulb, not 
included. Size 12” 146” wide. Weight 1 Ib., 2 oz. 
Plastic case with built in handle, 


Stock No. 70,199-W 





ns soen noinayes ese nin tos iesimaven cas mS, POUR 


Take Telephoto 
Shots Thru 
7 x 50 

MONOCULAR 





This is fine. quality, American ‘me ade instrument—war 
surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used 
for general observation both day and night and to take 
fascinating telephoto shots with your camera. Brand new, 





$95 value. Due to Japanese 
at a bargain price. 


Stock No. 


competition we close these out 


Directions and mounting hints included, 
50,003-W 


$15.00 Postpaid 











4” Reflecting Telesee eee to 255 Pow 
-$74.50 F.0.B. Barrington, NA. 


“EASY-CARRY” SLIDE PROJECTOR 


Ideal for 
PROJECT 
slides or 


travel or occasional use, 

and SHOW 2x2 35mm 
35mm film strips, single 
or double frame. No cumbersome 
equipment to lug. 100 watt, 120- 
volt Projector folds to 24%” wide, 








4%” high, 4%” long. Opens to 
ay cs a4 lon: _ less than 3 Ib. 8 
»lemen r with 80mm 
focal length. Plastic le atherette carrying case. 6 ft. cord 


included. 


Stock No. 70,232-W _...-.._...-__..-...$22.95 Postpaid 


i a | 
50-150-300 POWER MICROSCOPE 







Amazing Value—Equal of a $75.00 instru- 
ment! 3 Achromatic Objective Lenses on 
Revolving Turret! Imported! The color-cor- 


rected, cemented achromatic lenses in the 
objectives give you far superior results to 
the single lenses found in the microscopes 





selling in this range. Results are worth the 
difference! Fine rack and pinion focusing, 
Stock No. 70,008-W --.....-$14.95 Pstpd, 

MOUNTED 500 POWER OBJECTIVE 
- Threaded 





for easy attachment on 


above microscope. Achromatic lenses for 
tine viewing. 3 mm, focal length, 


Stock No. 30,197-W -.---$5.00 Pstpd. 


STATIC ELECTRICITY 
GENERATOR 


Educational and Lots of Fun 
See a thrilling spark display as you 
set off a miniature bolt of lightning. 
absolutely safe and harmless. Sturdi- 


ly made—it stands 14” high. Turn 
the handle and two 9” plastic dises 
rotate in opposite directions. Metal 
collector brushes pick up the static 
electricity, store it in the Leyden 
jar type condenser until discharged 
by the jumping spark. Countless 


tricks and experiments. 24 page in- 





















i ’ ate!) = Fun for adults! Fun for 

Beginner's Lens Kits! Gitlin: “wis “incude 

: plainly written, illustrat- 

ed booklet showing how you can build lots of optical 
items. 


Stock No. 2.W—I0 Lenses -$1.00 Postpaid 


GIANT MAGNETS! 


Terrific Bargains! 


War surplus — Alnico é 
type. Horseshoe shape, Tr 
mendo jus lifting power, 

iz) Dimensions: 





Bitength is about 2 000 
Gauss. Will lift over 1 25 lbs. 


Stock No. 70,183-W 


5,000-6,000 


Gauss 


15% Ib. size. Approximately 
Will lift over 250 Ibs 


Steck Ne. 85,06BW _nnececcnasnctannsses $22.50 F.0.B. 
Shipping Wt. 22 Ibs, Barrington, N.J. 


rating. 


struction bookiet included. 


~.--$12.95 Postpaid 


REE CATALOG,’ 


Optics for the Space Era! 


Stock No. 70,070-W - 








128 PAGES! OVER 

1000 OPTICAL BUYS! Pamusz CATALOG 399 
America’s No. 1 optical serics... 
source for experimentors, mw ce 
hobbyists. Huge selec- —ee 
tion of lenses, prisms, Fer Prat arnt 
war surplus optical in- 
struments, parts and 
accessories. Telescopes, 
microscopes, satellite 
scopes, binoculars, in- 
frared sniperscope, etc. 
Low-cost Science and 


Math Learning and 
Teaching aids, 
Request Catalog W. 








ATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC CO.,2ArRINGTON, NEW JERSEY 
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MORTON CULTURE TUBE CLOSURE 
the proven replacement for cotton plugs 


Patented indentations grip and center 
flask in closure. Stainless steel... will 
not corrode. Grips flask firmly ... will not 
rattle or come off if flask is shaken. Reli- 
ably prevents contamination from the air. 
Reduces evaporation to approximately 
one-half that of cotton plugs. 












“research deserves the best’’ 


BELLCO GLASS INC. 


VINELAND NEW JERSEY 


@eeeaece eae e ee eoeseeeeoeeo eae eo eeoeaeceaeeeeeee eee ee eed 
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DeLONG CULTURE FLASK* 


eT ¥ An Erlenmeyer-type chip resistant 
| straight neck flask designed for use 


with the Morton Stainless Steel Cul- 
& ture Tube Closure. 

al Made from Pyrex Brand Glass. or 
af equal. Heavy wall. Fire polished chip 
resistant neck. Available in seven sizes. 


=» Immediate shipment on seven sizes 
Ser (ml): 25, 50, 125, 250, 300, 500, 1000. 


@eee0e0202s3@02020060068060680 
4 
L 


* Patents Pending. 


BELLCO GLASS INC. VINELAND, NEW JERSEY 


- 
° 
© 
. 
Send Bellco Brochure D-1 


Name 








Dept 





Address 
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ATOMIC 


INSTRUMENTS 


FOR 






RESHARCH 


The finest instrumentation for 
radioisotope research rs available from 


BATRD-ATOMIC 


Write today for B/A’s Catalog A-4 on Atomic Instruments, 


Systems and Accessories to: 


INSTRUMENTS 
and SYSTEMS 


GATALOO 44 


weer ee 
e 








33 UNIVERSITY RD., 


CAMBRIDGE 38, 


OFFICES IN 


MASS. 


Boston + New York « Philadelphia 
Pittsburgh « Washington » Cleveland 
Detroit + Chicago « Atlanta + Dallas 
Los Angeles « San Francisco « Montreal 


Principal Cities Abroad 
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SEE US 
AT BOOTH 


NO. 73 


Continuous Flow 
Centrifugation 


SEDIMENTATION 
DIRECTLY IN TUBES 


The SERVALL “Szent-Gyorgyi & Blum” Tube 
System is the most functional approach avail- 
able to continuous flow centrifugation. This 
System permits collection of precipitate, from 
bulk sample, directly in tubes during the cen- 
trifuging operation. 8, 4, or 2 tubes, or even a 
single tube, may be utilized in the SERVALL 
System making possible the collection of very 
small amounts of precipitate from extremely 
dilute suspensions. Direct tube-type collection 
is especially favored by researchers because it 
avoids steps that are time-wasting and which 
can seriously reduce the degree of separation 
achieved. 


An independent company: 
not connected with any 


Very high flow rates are obtainable. System 
available for SERVALL Superspeed, Super- 
speed Automatic, Superspeed Enclosed, and 
Superspeed Refrigerated Centrifuges. Also for 
the radically new “RC-2” Automatic Refrig- 
erated Centrifuge (ask us now about this new 
concept in low-temperature instrumentation) . 


We have been delivering these work-proven 
systems for well over two years; they are avail- 
able now. Literature upon request: Write for 
Bulletin SC-12KT. 








y ay 2 Since 1943, the World’s 
other centrifuge manufac- hh «aR Sori «i MT, In @°. SS 


turer. Established 1934. NORWALK - 
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INTERNATIONAL 
MODEL PR-2 
REFRIGERATED 
CENTRIFUGE 


... first choice for 
blood fractionations and 
similar low temperature 
separations. 


HERE'S WHY MOST LABORATORY 
DIRECTORS SPECIFY THE INTERNATIONAL PR-2 
FOR LOW-TEMPERATURE SEPARATION 


... It offers positive temperature control with wide-range ver- 
satility for separations between —20° and +10C. 

The temperature you set on the control panel is automatically 
held within +1°C. In fact, material temperature can be main- 
tained at 0°C indefinitely even at speeds up to 19,000 rpm... 
without subcooling rotor or chamber! 

28 INTERCHANGEABLE HEADS .. . horizontal, angle, high- 
speed, high-capacity and shaker . . . provide accessory combi- 
nations to meet virtually all laboratory needs. 

WIDE CAPACITY RANGE... from 4 liters down to 7 ml... . 
is unmatched in the refrigerated centrifuge class. 


Write for Bulletin T. 
INTERNATIONAL EQUIPMENT 


1219 SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 











PAGES 1511-1512, READER SERVICE CARD 
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Slash maintenance expense... 


trem space requirements... 
step-up specimen care... 
urth low cost “ECONO-CAGES” 


trom W7 XXX, 


Unbreakable reinforced Fiberglas * Light in weight, eas- 
ily cleaned * Durable, chemically resistant * Can be 
autoclaved up to 300°F. * Low thermal conductivity. 


Handle many different types of specimens 
with “‘one style cage” convenience by selecting 


GENERAL PURPOSE “ECONO-CAGES” 
FOR YOUR LAB 


These 11” x 814” x 6” “Econo-CaGes” (with or without large, 
clear plastic window), provide ideal housing for rats, mice, ham- 
sters, guinea pigs and others. Choice of three lid styles below, 
adapts cage to present animal room routines. 





Cage Bottom Only Lid Complete Econo-Cage with lid 
Floor Area Will No. Price Style Will No. Price 
Also available . . . low-priced Clear Plastic Econo-CacE 


same size as General Purposes cage pictured above, with ; A 2270N-A $6.50 
choice of same 3 lids; may be sterilized chemically or in 90 sq.in. | 2271N | $3.55 B 2270N-B 9.65 
boiling water, but not autoclaved. G 2270N-C 8.05 


2281N CAGE BOTTOM ONLY 





























Other Econo-Cacks . . . Choose the ‘““ECONO-CA 
small NIH Mouse Cage epee RR: % 
and large Breeding Cage : 

... Ask for brochure. 


GE” LID that best serves your project 


Style A Fiberglas with Style B Galvanized wire Style C Flat wire mesh, 

removable round wire mesh on Fiberglas fram- Fiberglas frame without 

basket feeder. Will No. ing with ‘V-shaped’ feeder . . . Will No. 

2272N-A .... $2.90 ea. feeder . . . Will No. 2272N-C .... $4.50 ea. 
2272N-B .... $6.10 ea. 


Now, immobilize, inject and study 
rats with maximum facility using 


“ECONO-CAGE” CLEAR PLASTIC RESTRAINING CAGE 


Perfect for a wide variety of research situations, WILi. NO. 
this new “Econo-Cace” Restraining Unit affords 2288N 
top accessibility to restrained animals. Adjustable 90 
tailgate permits effective handling of various sized $] " 
rats up to 300 grams; bottom aperture simplifies — 
intramuscular injections, while tailgate port puts ($9.90 each...in 
rat tail out of cage for easier intravenous injections. lots of 6 or more) 


Call your local Will representative to order "ECONO-CAGES" for your lab. 


\ N ls ] CORPORATION 
1 and Subsidiaries Specialists in 


@ ROCHESTER 3,N.Y. © NEW YORK 52,N.Y. © BUFFALO 5,N. Y. Scientific Supply 
@ ATLANTA 1, GA. © BALTIMORE 24,MD. —@_ 50. CHARLESTON 3, W. VA. 
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CRARPTSMANSHIP 


When you examine the Elgeet-Olympus Research Microscope, you will be 
impressed by the skilled craftsmanship inherent in each fine detail of its 
precision construction. 

You will note such refinements as completely enclosed rack-and-pinion 
movements, safeguarding against wear-causing dust and dirt; the smooth, 
finger-tip response of the separate coarse and fine focusing controls, located 
together in the same convenient “Ready Region.” 

You will appreciate the matchless quality of its optical components— 
hard-coated, achromatic lenses throughout—for flawless image, brightness, 
contrast, and flatness of field throughout a full range of magnifications. 

You will recognize the extended range of versatility, made possible by its 
ingenious design and useful accessories, the interchangeable monocular, 
binocular and trinocular inclined eyepieces, each of which rotates a con- 
tinuous 360°. 

Yet, for all its advanced features, dependable performance and durable 
construction, each model of the Elgeet-Olympus Research Microscope is 
priced to defy all comparison—truly, today’s greatest microscope value, and 
worthy of your careful consideration. 


Mail Coupon Today For Complete Information 





Dept. R 12, Elgeet Optical Co. Inc. * Scientific Instrument and 
Apparatus Division * 838 Smith Street ¢ Rochester 6, N. Y. 


C) Please send me complete literature on the New Elgeet Olympus Microscopes. 


(] Please send name of Elgeet Dealer nearest me for free demonstration. 


Name 





Address 











City. State 









Elgeet- OLYMPUS 


Model ECTr 


BODY: 

Interchangeable, inclined trinocular body, rotat- 
able through 360°, with the interocular distance 
adjustable from 58mm to 78mm, and individual 
acuity adjustment to facilitate sharpest possible 
imagery. 

EYEPIECES: 

Highest quality single 7X and 15X Periplane and 
10X wide field objectives; and paired 7X and 
15X Periplane with paired 10X wide field. 
OBJECTIVES: 

Parfocal achromatic 10X (N.A. .25), 40X (N.A. 
.65) and 100X (N.A. 1.25) oil immersion objec- 
tives of the finest quality. 

NOSEPIECE: 

Triple revolving nosépiece with positive click 
stops, ball bearing mounted for smooth and 
accurate alignment. Quadruple revolving nose- 
piece with additional parfocal achromatic 4X 
(N.A. .10) scanner objective available at small 
extra cost. 

STAGE: 

Horizontal mechanical stage 120 x 140mm with 
fine vernier graduation. Designed with conven- 
ient coaxial adjustment for slide manipulation 
through 50 x 70mm. Horizontal stage eliminates 
pean ahi of immersion oil, wet slides or 
mounting fluids. 

SUBSTAGE: 

Abbe N.A. 1.2 condenser focusable with rack 
and pinion through 25mm. Continuously variable 
iris diaphragm with built-in filter mount and re- 
movable blue filter allows fine adjustment of 
illumination, 


Elgeet OPTICAL CO., INC....SCIENTIFIC INSTRUMENT AND APPARATUS DIVISION 


838 SMITH STREET 


ROCHESTER 6, 


NEW YORK 





“Dualdl, ly ) our watchword. 
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COILEMAN 





Metrion pH Meter 


precision pH at a practical price 


New—Extended Range, direct-reading 
duplex scales, graduated at 0.1 pH, covering 
0-10.0 and 4.0 to 14.0 pH. 


New—Unlimited Electrode Selection. 
Uses the famous Coleman Screw Base Elec- 
trodes—or any other pH electrodes of 
modern design and manufacture. 


New—Unique Calibration Coritrol that 
insures continuous precision at any pH. 


New—Ultra-convenient electrode 
mounting — adapts perfectly to titrations and 
to wide ranges of sample volumes. 


New—Clean, compact, modern design 
that matches its modern performance. 


New—Practical Price . . °139°° 
For full details write for Bulletin SB-257 


OR OR Fp 2 9 - Oy ie OR 0) Oe. i ee Onn) ©. @''20) On Dan @ Fp FeO FOR E— 
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PHYSICS and MEDICINE of the 
ATMOSPHERE and SPACE 


Edited by Otis O. Benson, Jr., avd Hubertus Strughold; 
both of the School of Aviation Medicine, Randolph Air 
Force Base. A broad coverage of space science by leading 
authorities. Arranged by the Southwest Research Institute. 
Coming early in 1960. 


MICROSCOPIC SEDIMENTARY PETROGRAPHY 


By Albert V. Carozzi, University of Illinois. Supplies 
the reader with “ideal” microscopic pictures of the most 
common sedimentary rock-type. Coming early in 1960. 
Approx. 464 pages. Prob. $8.50. 


THERMODYNAMICS 


By Herbert B. Callen, University of Pennsylvania. An 
introduction to the physical theories of equilibrium ther- 
mostatics and irreversible thermodynamics. Coming early 
in 1960. Approx. 312 pages. Prob. $8.00. 


ADVANCED ORGANIC CHEMISTRY 
Third Edition 


By G. W. Wheland, University of Chicago. Revisions 
and additions include new concepts and methods in the 
sections on conformational analysis, nuclear magnetic 
resonance, and Hammett’s rho-sigma relations. Coming 
earl) in 1960. Approx. 840 pages. Prob. $15.00. 


ANATOMY of SEED PLANTS 


By Katherine Esau, University of California, Davis. 
Based on a careful review of the literature, this text pre- 
sents the latest concepts in plant structures. Coming early 
in 1960, Approx. 408 pages. Prob. $6.95. 


PHYSICS 
for Students of Science and Engineering 


Vol. I: By Robert Resnick, Rensselaer Polytechnic In- 

stitute; and David Halliday. In press. 

Vol. II: By David Halliday, University of Pittsburgh; 
and Robert Resnick. I” press. 

Combined edition: Coming early in 1960. 


PHYSICAL GEOGRAPHY 
Second Edition 


By Arthur N. Strahler, Columbia University. A eh 
revision of the standard text in the field. Coming early in 
1960. Aprox. 512 pages. Prob. $7.50. 


ELEMENTS of CARTOGRAPHY 
Second Edition 


By Arthur H. Robinson, University of Wisconsin. Com- 
pletely rewritten with numerous new illustrations, this 
edition represents a combination text and reference book 
on the fundamental principles of map-making processes, 
Coming early in 1960. Approx. 336 pages. Prob. $8.75. 


HISTORICAL GEOLOGY 
Second Edition 


By Carl O. Dunbar, Yale University. New features of 
this edition include: recognition of revolutionary changes 
derived from geochemistry and astronomy, use of strati- 
graphic diagrams extensively to visualize the nature and 
relations of formations mentioned in the text, over 160 
new illustrations, and much more. Coming early in 1960. 
Approx. 480 pages. Prob. $7.95. 


LIPIDE CHEMISTRY 


By Donald J. Hanahan, University of Washington. With 
contributing chapters by Frank R. N. Gurd, Cornell Uni- 
versity Medical College; and Irving Zabin, University of 
California, Los Angeles. Coming early in 1960. Approx. 
356 pages. Prob. $10.00. 


ESSENTIALS of 
HEALTHIER LIVING 


By Justus J. Schifferes, Health Education Council. Based 
on the highly successful Healthier Living (Wiley, 1954) 
this new text has been trimmed down to fit the requirements 
of a short course. It is written in direct and immediate 
response to the findings of a nationwide survey of over 250 
college instructors. Coming early in 1960. 335 pages. Prob. 
$5.00. 


ORGANIC SYNTHESES 
Volume 39 


Editor in Chief: Max Tishler, Merck Sharp & Dohme 
Research Laboratories. This latest addition to the noted 
annual series contains 28 new syntheses. 1959. 114 pages. 
$4.00. 


SYNTHESIS and ORGANISATION 
in the BACTERIAL CELL 


By Ernest Gale, University of Cambridge, England. 
Focuses on bacterial cytology, mode of action of antibiotics, 
and biochemistry of protein and nucleic acid synthesis. 
1959. Approx. 128 pages. Prob. $3.00. 


Send for examination copies. 


JOHN WILEY & SONS, Incorporated 
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An INTRODUCTION to the 
ORGANIC CHEMISTRY 
of HIGH POLYMERS 


By C. S. Marvel, University of Illinois. The only simple 
introductory treatment of the subject in English, this book 
is intended for the beginner in polymer synthesis. 1959. 
82 pages. $4.50. 


SEMICONDUCTOR ABSTRACTS 
Volume V—1957 Issue 


Compiled by the Battelle Memorial Institute. Sponsored 
by the Electrochemical Society, Inc. Edited by C. S. Peet. 
Coming early in 1960. 


OUTLINE of 
HUMAN GENETICS 


By L. S. Penrose, University College, London. Introduces 
the known facts of human genetics in a way which will be 
understandable by the majority of readers, whether or not 
they have previous knowledge of the subject. 7959. In press. 


The NEUROCHEMISTRY of 
NUCLEOTIDES and AMINO ACIDS 


Edited by R. O. Brady and D. B. Tower, both of the 
National Institute of Neurological Diseases and Blindness, 
Bethesda, Md. Provides comprehensive coverage of current 
knowledge of the roles and metabolism of nucleotides and 
amino acids in the central nervous system. Coming early in 
1960. Approx. 260 pages. Prob. $9.50. 


OPTICAL CRYSTALLOGRAPHY 
Third Edition 


By Ernest E. Wahlstrom, University of Colorado. Deals 
with the theory and practice of optical crystallography with 
special emphasis placed on the use of the polarizing micro- 
scope in the study of crystal and fragments in visible, trans- 
mitted light. Coming early in 1960. Approx. 352 pages. 
Prob. $7.00. 


DETGXICATION MECHANISMS 
Second Edition 


By R. T. Williams, St. Mary’s Hospital Medical School, 
University of London. Examines the metabolism and detoxi- 
cation of drugs, toxic substances and other organic com- 
pounds. 1959. In press. 





LEARNING THEORY and BEHAVIOR 


By O. Hobart Mowrer, University of Illinois. Examines 
various theories of learning in the light of recent findings 
and reshapes these concepts into a new, over-all system. 
Coming early in 1960. Approx. 376 pages. Prob. $5.75. 


LEARNING THEORY and the 
SYMBOLIC PROCESSES 


By O. Hobart Mowrer. A companion volume to Learning 
Theory and Behavior, this book explores the domain of 
cognitive (symbolic) processes and consciousness. Coming 
early in 1960. Approx. 416 pages. Prob. $6.95. 


CRYSTAL-STRUCTURE ANALYSIS 


By Martin J. Buerger, Massachusetts Institute of Tech- 
nology. Examines methods of finding the locations of atoms 
in the cell. Coming early in 1960. Approx. 664 pages. 
Prob. $16.00. 


PHOTOCHEMISTRY in the 
LIQUID and SOLID STATES 


Arranged and Edited by Lawrence J. Heidt, Massachusetts 
Institute of Technology; Robert S. Livingston, University of 
Minnesota; Eugene Rabinowitch, University of Illinois; and 
Farrington Daniels, University of Wisconsin. Supported bj 
the National Science Foundation. Coming early in 1960. 
Approx. 184 pages. Prob. $5.00. 


PSYCHOLOGY for 
BETTER LIVING 
By Lyle Tussing, E/ Camino College. Helps the student 


think logically and make decisions in order to evaluate and 
solve personal problems. 1995. 496 pages. $5.95. 


SOCIAL PROBLEMS 
in AMERICA 


By Harry C. Bredemeier and Jackson Toby; both of 
Rutgers University. Examines the costs and casualties of 
living within an acquisitive society. Coming early in 1960. 
510 pages. Prob. $6.75. 


HETEROCYCLIC CHEMISTRY 

By Alan R. Katritsky, Oxford University; and Jeanne M. 
Lagowski, University of Cambridge. Coming early in 1960. 
308 pages. $4.75. 


Send for examination copies. 


440 Fourth Avenue, New York 16, NY. 
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SCIENTIFIC INSTRUMENTS FOR RESEARCH AND DEVELOPMENT Ra 


‘.. Snare Sine 


FLAT CAMERA 
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STEREO-MICROCAMERA 








NOW FOR AS LITTLE AS $4,000! 
Complete RCA X-Ray Diffraction Equipment 
for all Types of Film Studies 


Think of it—a complete x-ray diffraction facility for film studies can be yours now for less than 
$4,000.00. A typical installation could include: a Crystalloflex II X-Ray Diffraction Generator 
complete with two powder cameras, a flat camera, and a stereo-microcamera, a copper target 
x-ray tube and camera carriers. Other combinations, with prices varying according to the selection, 
could include both one and two radian cylindrical cameras, flat cameras and the very versatile 
70mm. film with one radian cylindrical camera which can be used for powder diffraction, sym- 
metrical back reflection work and rotating crystal layer line diagrams. A wide variety of additional 
cameras, x-ray tubes with other targets, and attachments for special specimen handling are 
also available. 


Cameras used with the Crystalloflex II can be operated simultaneously at four x-ray ports, each 
of which is equipped with an individually timed shutter. Rating of this compact table model is 
25 to 60 KV in 5 KV steps. Tube current control is continuous from 0 to 40ma. Overall size of the 
unit is 24” wide x 32” high x 22”’ deep. The Crystalloflex II can also be tilted so that the tube may 
be operated horizontally. All these features make this generator an excellent tool for chemists, 
metallurgists, physicists and biologists whose research projects usually entail a high volume 
and wide variety of film work. 


RCA also offers the Crystallofiex IV console model generator, and the world’s most complete line 
of attachments and accessories for x-ray diffraction and spectroscopy including an excep- 
tionally versatile group of cameras, pole figure goniometer, single crystal layer line and micro- 
fluorescence attachments. 


Contract services on RCA X-Ray diffraction equipment and electron microscopes are available 
through eleven regional offices of the RCA Service Company. 


For more information about this advanced equipment or a quotation on your require- 
ments, write: Radio Corporation of America, Dept. BB-273, Building 15-1,Camden,N.J. 


RADIO CORPORATION of AMERICA 


CAMDEN 2, N. J. 
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TEFLON is a registered trade-mark 
of E. I. du Pont & Co., Inc. 


*Stopcocks with TEFLoN® Plugs manufactured under FiscHer & Porter Patent No. 2,876,985 


imp 





& 


The stopcock plugs* are TEFLG Pe ; ‘a 


in this new line of KIMAX®° Laboratory Glassware 
eliminating freezing, binding, grease contamination 


KIMAX Laboratory Glassware now 
offers the convenience of TEFLON stop- 
cock plugs... 


No Binding—accomplished by exagger- 
ated 1:5 taper of TEFLON Plugs in pol- 
ished glass barrels. 

No Freezing — because of extraordinary 
chemical inertness of TEFLON. 

No Leaking—perfect fit of TeEFLon Plug 
with the polished glass barrel. 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 
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No Contamination—self-lubricating ... 
no grease needed with TEFLON stop- 
cock plugs. 


Easy Control—simple to adjust, control 
is easily maintained. 

KIMAX Stopcocks with TEFLON Plugs 
are “interworkable” with other boro- 
silicate glass of the same coefficient of 
expansion. 


This new line of KIMAX apparatus 





with TEFLON Stopcock Plugs may be 
assorted with other Kimble laboratory 
glassware making possible larger quan- 
tity discounts. Your dealer will show 
you how you may realize more savings 
by specifying Kimble for all your labo- 
ratory glassware needs. 


For further information, write Kimble 
Glass Company, a subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 


Owens-ILuInoIs 


GENERAL OFFICES « TOLEDO 1, OHIO 
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Can be supplied in kilocurie 
quantities. 


Versatile PELLET and SLUG 
forms enable you to choose any 
source configuration you desire. 


AECL’s highly acclaimed “Weldcaps’ 
(stainless steel, welded capsules) 
are available in a wide range of 
standard sizes. Special sizes can be 
made up as required. 
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COBALT 60 


SERVICE and SOURCE RANGE 


‘— a ii aera 





Another 17,000 curies 
of AECL cobalt 60 
for petroleum resé@arch. 








A “Weldcaps” ‘Cobalt 60 source supplied 
by AECL, in the hot cell at SINCLAIR 
RESEARCH LABORATORIES INC., Harvey, 
Illinois. 


For your Gamma Irradiation requirements 


choose A.E.C.L. COBALT 60 


Cobalt 60 is 


Penetrating — (excellent uniformity of 
dose), 


Reliable — (no complicated electrical 
equipment to break down at critical 
times), 


Constant — (calibrate once, then forget, 


about it), 


Simple — (no induced activity in irra- 
diated materials; Monochromatic 
radiation). 


IRRADIATOR DESIGN and FABRICATION SERVICE 


Take advantage of AECL’s years of experi- 
ence and knowhow for assistance regarding 
any aspect of your research or production 
irradiator requirements. 


For further information, please write to— 


ATOMIC ENERGY OF CANADA LIMITED 


Commercial Products Division « P.O. Box 93 « Ottawa -* Canada 
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Frozen sectioning breaks with the past 














HISTO-FREEZE 


eliminates cumbersome CO. tanks 


In Histo-Freeze units, Freon-12 operates in a closed refrigeration system . . 
persion of dangerous bacteria. Histo-Freeze maintains a constant freezing rate of —30°F to 
produce uniform and precise sections. Units are ready for instant use; reach freezing tem- 


. eliminates dis- 








perature in less than 10 seconds. Compact, safe . 


Super Histo-Freeze with instant defrosting 
Solves defrosting problems. Simply switch to 
defrost, and in 15 seconds specimen lifts 
easily; then unit is ready for next tissue. 
12” high, 14” wide, 174%” deep. Weight, 80 lbs. 
115 volts, 60 cycles AC. 


No. 67028A—for use with AO and Sartorius 


DUNNE MPA CNNTNRS aera Fhe aie os a ¥%e.0 ors, dik. 0 bee Each... 
No. 67028B—for use with Bausch & Lomb $57500 
UG UTI GL Rare OAR ico. Cbs a ceeded s cacewex 


. . the most modern way to freeze tissues. 


Easily portable Histo-Freeze 
Lighter, smaller unit operates the same as 
the Super Histo-Freeze, but without instant 
defrosting feature. Weighs only 55 lbs! 13” 
high, 124%” wide, 1342” deep. 115 volts, 60 
cycles AC. 


No. 67027A—for use with AO Microtome..... 


No. 67027B—for use with Bausch & Lomb Each... 
Se lye pene $45000 


No. 67027C—for use with Sartorius Microtome 


Ask the man who knows labware best... your S/P representative 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 


Regional Offices: Atlanta « Boston « Chicago « Columbus « Dallas « Kansas 
City » Los Angeles « Minneapolis « New York e San Francisco « Washington 
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HITACHI 








Latest electron microscope permits 
250,000 times direct magnification! 


Hitachi, Ltd., which has been supplying electron microscopes to scientific institutes and laboratories around 
the world, has now developed the new Model HU-I1, a unit featuring extremely high resolving power. This is 
considerably less than 8AU, tending to distinguish it as a remarkable item of equipment by contemporary 
standards. Other noteworthy advantages are: 


* unusually clear image can be observed directly, even in a range exceeding 250,000 times magnification * 
Hitachi's unique chromatic aberration compensating lens system has been further improved and a new elec- 
tron gun provides a brighter illumination, allowing the photography of high order diffraction pattern * large 
specimen chamber facilitates the handling of accessory equipment * exhaust system fitted with a trap to in- 
hibit contamination * easy removal, when necessary, of filament and any lens by hand. 


Accelerating voltage 100, 75 and 50 kV switch-over 
Optical system 3-stage magnetic lens system. 4 turret projection lenses, interchangeable during operation. 
Illuminating system Self-biased gun with double condenser lenses. Minimum area of illumination of about 5y°. 
Magnification (Electronic) 400—250,000 X 
(Photographic Enlargement) up to 2,000,000 X 
Resolving Power (Microscope) 8 AU 
Photographic Facilities 36 successive exposures 
exposure size: 8cm x 6cm 
Accessories Specimen heating and cooling devices, X-ray microscope unit, holder for diffraction obser- 


vation, etc. 


ERB & GRAY SCIENTIFIC, INC. ® , © 
854 S. Figueroa St., \diktack. Ltd. 
7 


Los Angeles 17, Calif. Tokyo 3 
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For hard-working 
laboratory surfaces 


a bright new touch 
of personality... 


J-M COLORLITH®... handsome, tough, colorful 


Now, no matter what the work load, laboratories can be 
bright, colorful, pleasant places to be in. This completely 
inorganic material, properly coated with a clear lacquer or 
equivalent to meet specific service requirements, gives 
table tops greater toughness and durability than natural 
stone—at lower cost. 

Fabricated from asbestos fiber, Portland cement, and 
chemically resistant colorings which run all the way through 
the sheet, Colorlith withstands heat, flame, moisture . . . 
acids and solvents in working concentrations. It comes in 
large 4’ x 8’ sheets which can be cut in any shape. Thick- 
nesses range from 114” all the way down to 4"; 4” can be 
used safely because of great uniform strength.  sonvs.sawur 


a s, Write for Colorlith specification sheet EL-94A and 
wnuswol durability, brochure EL-62A. Johns-Manville, Box 14, New York 16, M4 
New York. In Canada, Port Credit, Ontario. 


PRODUCTS 


JOHNS-MANVILLE 





4 DECEMBER 1959 











PRESS 


authors are spearheading 

scientific advances — 

from medicine to 
meteorology... . 





Arthur L. Bloomfield 


A BIBLIOGRAPHY OF 
INTERNAL MEDICINE 


VOL I COMMUNICABLE DISEASES 
‘“‘A book of first importance.”’ — Dr. J. B. deC. M. 
Saunders. A definitive and exhaustive bibliography of 
references as far back as 1800. It provides the reader 
with a reference work containing fundamental and his- 
toric information which has tended to be buried under 
the ever increasing wave of new research. 1958 $10.00 


COMING IN 1960 — VOL II SELECTED TOPICS $10.00 


Leona M. Bayer and Nancy Bayley 
GROWTH DIAGNOSIS 


Selected methods for interpreting and predicting physi- 
cal development from one year to maturity. An impor- 
tant scientific tool, GROWTH DIAGNOSIS permits accurate 
prediction by the physician or researcher of both rates 
of growth and final physical stature. Many clarifying 
tables and charts. 1959 $10.00 


S. Chandrasekhar 
PLASMA PHYSICS 


A COURSE GIVEN BY S. CHANDRASEKHAR 
AT THE UNIVERSITY OF CHICAGO 
Notes compiled by S. K. Trehan. Plasma physics — the 
study of properties of highly ionized gases in strong 
magnetic fields — is a vital basis of current thermo- 
nuclear research. This brilliant lecture series will be 
highly informative reading for all connected with the 
field. Coming in 1960 


Through your bookseller 


4 ye 
UNIVERSITY OF Mage Wied» 


5750 Ellis Avenue, Chicago 37, Illinois. IN CANADA: The University of Toronto Press, Toronto 5, Ontario 
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James E. Birren, editor 
HANDBOOK OF AGING 
AND THE INDIVIDUAL 


A comprehensive summary of the available information 
about aging of the individual, and of the biological, 
psychological, and social bases of aging. Contains con- 
tributions by 30 leading scientists and scholars. [llus- 
trated. 1959 $12.50 


Clark Tibbitis, editor 
HANDBOOK OF 
SOCIAL GERONTOLOGY 


This book shows how pre-industrial societies adapted 
to the presence of older adults; discusses the changes 
wrought in the status of the aged in our modern tech- 
nological society and the impact of these changes. 
Coming in 1960 


Ernest W. Burgess, editor 


AGING IN 
WESTERN SOCIETIES 


A comparative survey of aging trends and of the varied 
pioneering programs for welfare of the aged in differ- 
ent European cultures. Particular attention is paid to 
the significance of these programs for the American 
situation. Coming in 1960 


David J. Finney 
AN INTRODUCTION 
TO THE THEORY 
OF EXPERIMENTAL DESIGN 


A broad survey of the theories, principles, problems, 
and methods of good design and planning of experi- 
ments rather than a manual of instruction. Mathemati- 
cal statisticians and experimental scientists with a 
moderate mathematics background will find it highly 
informative. Coming in 1960 


Cyril Stanley Smith 
A HISTORY OF 
METALLOGRAPHY 


Though not actually a useful branch of science until 
1900, metallography — the structure of metals — had 
long been unconsciously understood and exploited by 
man in using metals and minerals for decorative pur- 
poses. This book traces the development of the science 
— from the first empirical observations of artisans to 
today’s highly refined scientific methods. Coming in 1960 


Louis J. Battan 
RADAR METEOROLOGY 


A complete, readily understandable guide to weather 
radar. The advances of the last fifteen years, summe 
up and systematized for the first time in book form. 


$6.00 
C. H. B. Priestley 


TURBULENT TRANSFER IN THE 
LOWER ATMOSPHERE 


In the past the study of atmospheric disturbance near 
the ground was treated as an area for specialists, though 
for some years integration was felt necessary. Here are 
the important new findings of a developing branch of 
meteorology. 1959 $3.75 


PRESS 





4 DEC 


were w t /_ 


Sy 
l= 
\. 


ar 
od 


ario 
OL. 130 








CARL ZEISS 
High Voltage 
Supply Unit 


with built-in electronic stabilizer 


150 kV D.C. 




















i WEST GERMANY 


MODEL HA 150R 


This new unit embodies the most advanced features and offers 
important advantages in research and technical fields. It can 
be used for: High voltage supply for electron-optical examina- 
tions . . . Examinations of structure by means of electron 
: diffraction . . . Deflecting voltage for particle accelerators . . . 
A 60 kV unit is High voltage sources for neutron generators . . . Electric testing 

also available of materials... Electrostatic spraying . . . Electronic sorting... 

High voltage supply during lectures, etc. 


A safety device is incorporated to protect the operator against 
being subjected to dangerous high-voltage discharges. The unit 
is free of disturbing high-frequency radiation, and has only 
small interfering magnetic fields. Line voltage fluctuations of 
+10% have practically no influence upon output. 


Write for literature Mounted on casters—easily movable. 





COMPLETE 


GA FF. LEIS DS, MIL, 5:°\'E Faciuties 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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The new EM-75B is a magnetic electron micro- 
scope designed to bridge the gap between light 
optics and high image resolution by providing en- 
largements ranging from 1,000 to 12,000 diameters 
under direct observation. 

Its “workhorse” features are perhaps most out- 
standing. Reports from users indicate that upwards 
of 125 good quality micrographs are made daily 
... and all this with surprisingly low “down-time.” 

Exclusive operating features offer unusual divi- 
dends through broadening techniques and increas- 
ing applications. Its extreme flexibility provides a 
versatile tool for many newly conceived experi- 
mental techniques, requiring special manipulation 
and/or special physical treatment of the sample 
while being studied in the microscope. 

The EM-75 is unmatched as a general service 
tool, an excellent educational instrument and a per- 
fect control medium for laboratories. In addition, 
an electronics console and kit readily converts the 
EM-75 into an X-ray microscope — permitting ex- 
ploitation and evaluation of opaque specimens. 

Why don’t you investigate the many other fea- 
tures of the EM-75? Write today for particulars. 


Norelco ” 


Serving Science 
and Industry 


RPEIL.IPS E.ECTRONICS,xINC. 


Instruments Division 750 SOUTH FULTON AVENUE, MOUNT VERNON, N. Y. 
In Canada: Research & Control Instruments * Philips Electronics Industries Ltd, * 116 Vanderhoof Ave. © Leaside, Toronto 17, Ont. 
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When the work gets hot — 900°C. hot — try Vycor® labware 


" 


Send [_] LG-1 PYREX Laboratory Glassware 


Here’s glass that’s 96% silica, that 
has a 1500°C. melting point, that 
takes a 900°C. thermal down shock 
Without cracking or crazing, that 
costs less than pure fused quartz lab- 
ware, 

Vycor ware can be used continu- 
ously at 900°C., at 1200°C. with 
intermittent heating, and up to 
1500°C. for one-time use. 

It's more stable than borosilicate 
glasses with hot acids, mild alkalies, 
Water and steam. 


There’s a complete line of this 


ware listed at the back of your 
PyREX® labware catalog — beakers, 
flasks, crucibles and dishes, ground 
joints, tubes and tubing, and graded 
seals for sealing to glasses of highcr 
expansion. 

You can add Vycor ware to your 
regular Pyrex order for maximum 
discounts. Check your labware 
dealer for details. 

In case you don’t have LG-1, the 
PyrEX labware catalog, or Supple- 
ment No. 3 to the catalog, we’ve in- 
cluded a coupon for your use. 


p---------------- 


CORNING GLASS WORKS 
75 Crystal Street, Corning, New York 


[_] Supplement No. 3 to Catalog LG-1 


Company 


Address. 


PYR Ex’ laboratory ware ... the tested tool of modern research 
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the Kaman neutron source 
small - lightweight - portable 


107 neutron/pulse - nominal. 
5 microseconds — pulse length. 
Adjustable - 1-10 pulses/sec. 





; H8 {d, n) Het reaction. 
A Accelerator Unit — 4 OD x 18" long. 
& rhs Control Unit — 2134" x 15/4" x 101," 











The NT-60-8 Pulsed Neutron Generator Assembly. . . an Exclusive Development. by 


Kaman JVUCLEAR 


COLORADO SPRINGS, COLORADO 
Research and Development ‘in Nuclear Weaponry and Instrumentation. A Division of the Kaman Aircraft Corporation 





Scientists and Engineers . . » Live‘and Work in the fabulous Garden. of*the Gods vacationland. Write. Employment Division 17 
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E. Leitz, Inc., New York, 
welcomes distribution of the famous 
Schmidt & Haensch analytic instruments. 


E. Leitz, Inc. is proud to announce that it has been entrusted with the distribution of the famous products of one of the 
oldest and best known German manufacturers of optical and precision mechanical instruments, Schmidt & Haensch of 
Berlin, founded in 1864. Schmidt & Haensch products, known and in use in all parts of the world, include: 


POLARIMETERS: 


for clinical purposes to determine sugar in urine; for the chemical 
industries to examine optically active substances in chemical and 
pharmaceutical products. 


SPECTROMETER-GONIOMETER: 


to determine the refractive index of solids or fluids. 


FOCOMETER: 


for the measurements of focal length of objectives from 20- 
POLARIMETERS 200 mm. 


ANOMALOSCOPE: 


a testing device for color blindness. 


PYROMETER: 


for the measurement of high temperatures, used in the manu- 
facturing of electric light bulbs and the melting of gold and silver 
in industrial or physics laboratories. 


TRICOLOR PYROMETER: 


for true melting temperature determinations in steel, cast iron, etc. 


SPECTROSCOPES: 


for wave length measurements, classroom demonstrations, 
laboratory use. 


SUGAR REFRACTOMETER: 


for the sugar industry to obtain direct readings of percentages by 
weight of sugar. 

















ANOMALOSCOPE 


E. LEITZ, INC. 

SCHMIDT & HAENSCH DIVISION 

468 FOURTH AVE., NEW YORK 16, N. Y. 

Please send me additional information on Schmidt & Haensch products. 


Name 








SUGAR REFRACTOMETER Street 





City Zone State 








27658 
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WILD* M-20 


with incident light 
attachment 


One of the most important advances 
in microscopy for research and 
scientific exploration is now within 
easy reach of the owner of a Wild 
M-20. 


Here, in a superbly Swiss crafted 
instrument, capable of the finest 
results in all types of microscopy, 
is now added a new, first order 
capability: 


With Incident Light Attachment, the 
M-20 permits observation and 
photomicrography under bright and 
dark field conditions, with polari- 
zation and fluorescence. Optical 
quality and handling convenience 
are fully comparable to those found 
in specially designed incident light 
microscopes. 


For full information about this most 
versatile microscope...and its many 
attachments, write for Booklet M-20. 








*The FIRST name in Surveying Instru- 
ments, Photogrammetric Equipment and 
Microscopes. 


Full Factory 
Services 









ALS 2) 


INSTRUMENTS, INC, 


Main at Covert Street @ Port Washington, New York 
POrt Washington 7-4843 


\ In Canada 
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Onterio 
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Letters 


Policy and the First Bombs 


In a recent issue of Science [130, 32 
(3 July 1959)] Edward Condon reviews 
Amrine’s book The Great Decision, 
which discusses in part the making of 
high policy by the United States Gov- 
ernment on how to deal with the first 
atomic bombs. Both author and review- 
er emphasize the importance of study- 
ing and understanding this piece of his- 
tory. With this view I am in deep agree- 
ment. From earlier experience of my 
own, and from conversations with con- 
temporary historians who have looked 
into the problem, it seems clear that the 
available documentary record is meager. 
I should not be astonished if the exist- 
ing record is itself quite meager. Just 
for this reason it seems to me impor- 
tant not to let serious errors or misrep- 
resentations pass unnoticed. 

On one such error, which has to do 
with the information made “available 
to our policy makers at the time policy 
decisions on how to use the bomb were 
being made,” I feel competent to make 
a comment. Since Condon’s review re- 
peats and elaborates a mistake also to 
be found in Feis’ authoritative Church- 
ill, Roosevelt, Stalin, I shall do so at 
some length. 

The paragraphs in Condon’s review 
which I wish to discuss are the follow- 
ing: 


. Amrine tells us (page 132) that 
General Groves, in a memorandum to 
General George Marshall dated 30 De- 
cember 1944, vastly underestimated the 
power of the bomb. He estimated the 
power of the bomb at only 500 tons of 
TNT, whereas it was actually 20,000 tons 
when used on Hiroshima. As Amrine says, 
our military planners “were only given 
reason to think it was a spectacular im- 
provement in bombs, not another kind of 
warfare”. 

Now I know that General Groves did 
not know enough physics to make his 
own estimate; and I do not believe that 
anyone at Los Alamos would have made 
such a low estimate. How then could 
Groves have erred by a factor of 40? 
Could it have been intentional, so that the 
top policy planners would not be aware 
of the horribly serious nature of the de- 
cision they were taking? 


I have turned to the memorandum of 
30 December 1944 from General 
Groves to General Marshall, which is 
published in the first volume of Foreign 
Relations of the United States: The Con- 
ferences at Malta and Yalta, 1945. The 
first paragraph reads: 


It is now reasonably certain that our 
operation plans should be based on the 
gun type bomb, which, it is estimated, will 
produce the equivalent of a ten thousand 


ton TNT explosion. The first bomb, with- 
out previous full scale test which we do 
not believe will be necessary, should be 
ready about 1 August 1945. The second 
one should be ready by the end of the 


year and succeeding ones at. . 
thereafter. 


. intervals 


In the first days of August 1945 the 
final deliveries of components of the 
gun-type bomb reached the Pacific, 
This bomb was used against Hiroshima. 
Its yield is not known very accurately; 
it was not far from 17,000 tons. The 
calculation of the yield of nuclear weap- 
ons made a priori, and unverified, was 
not as difficult for this type of weapon 
as for the implosion bombs; it was 
nevertheless subject to some uncertain- 
ty. The discrepancy between General 
Groves’ prediction of 10,000 tons and 
the actual value reflects some underesti- 
mate in our calculations of the yield, 
and a corresponding over-design. 

General Groves’ second paragraph 
reads: 


Our previous hopes that an implosion 
(compression) type of bomb might be de- 
veloped in the late spring have now been 
dissipated by scientific difficulties which we 
have not as yet been able to solve. The 
present effects of these difficulties are that 
more material will be required and that 
the material will be less efficiently used. 
We should have sufficient material for the 
first implosion type bomb sometime in 
the latter part of July. This bomb would 
have an effect which would be equivalent 
to about 500 tons of TNT. During the 
remainder of 1945 it is estimated that 
we can produce . . . additional bombs. 
The effectiveness of these should increase 
towards 1000 tons each as development 
proceeds and, if some of our problems 
are solved, to as much as 2500 tons. 


As I recall it, these estimates were 
based on extensive conversations be- 
tween General Groves and senior mem- 
bers of the Los Alamos Laboratory, and 
reflected the then prevailing opinion, 
and the results of the most recent ex- 
periments and calculations. We had 
been convinced of our inability to make 
implosion bombs as we had originally 
designed them. I believe that it was 
not until about a decade later that such 
designs were tested. 

By early July, however, we had 
solved, as General Groves suggested we 
might, “some of our problems”; and 
with a more conservative model were 
prepared to test a first bomb. Even at 
that time, however, our estimates of the 
yield were quite uncertain, and for the 
most part quite low. We established 
a pool in the laboratory, to record 
guesses as to the yield of the first bomb. 
An overwhelming majority made estl- 
mates under a few thousand tons, 
figures in the hundreds of tons were 
popular. Two visitors, Lee Dubridge 
and I. I. Rabi, picked the extreme 


(Continued on page 1592) 
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chromatogram scanning of tritium 
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The VANGUARD MODEL 800 AUTOSCANNER leads the way to better 
analysis. Designed for maximum tritium sensitivity and employing the most 
advanced circuit techniques, the AUTOSCANNER offers the investigator unparal- 
leled performance and reliability, while exhibiting truly remarkable efficiency for 
all beta emitting isotopes. 


\ 
the Model 800 
Autoscanner 


a wow dtomdord 
of excellencr 


Advanced features of the AUTOSCANNER include: 


Completely automatic operation frees personnel for other duties. Power and gas 
flow are automatically shut-off after scanning period. When scanning connected 
multiple strips, individual strip length is monitored and permanently recorded on 
the chart paper. 


Specially designed dual scanning heads represent a major achievement in sensi- 
tivity for low energy radiation detection. 


Completely transistorized circuitry incorporating plug-in modular construction 
eliminates all maintenance problems. 


Further information and specifications may be obtained by writing to: 


Vanguard Instrument Company 
Department A 

P.O. Box 244 

LaGrange, Illinois 


INSTRUMENT COMPANY 
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THE TMC 256- 
CHANNEL PULSE 
ANALYSIS SYSTEM 











ONE BENCH-TOP INSTRUMENT. .. 
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#220 DATA HAND- 
LING UNIT usable as 
an active timer, event 
counter and readout 
device ...effective or 
actual countingtimes 
may beselected from 
0.1 to 999.9 minutes 
in 0.1 min. steps... 
manual, semi- or fully 
automatic operation, 
destructive and non- 
destructive readout. 


PULSE HEIGHT 
ANALYSIS — #210 
plug-in... built-in lin- 
ear amplifier, pulse 
generator...10-74us, 
deadtime... +0.5% 
linearity 


The Model CN-110 
digital computer as- 
sembly...only 8%" 
high...weighs 30 Ibs, 
with plug-in... opers 
ates on 25 watts 


TIME-OF-FLIGHT 
MEASUREMENT 
#211 plug-in. 
built-in delay of 
0,1,2,3 times ad- 
dress cycle... 
choice of 9 chan- 
nel lengths from 
0.25 to 64us.... 
automatic chan- 
nel advance 
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Becomes a different pulse analyzer every time you change the logic 


Wi just one CN-110 in your laboratory you 
have 256 channels of the pulse analysis you 
need — whether it’s pulse height, time-of-flight, 
pulsed neutron or a special program. When you 
plug in the logic network, the instrument be- 
comes a ready-to-use analysis system for that 
program. And you can change them in the time it 
takes to loosen a thumbscrew. Total weight is 
only 30 lbs., all circuits are transistorized—mak- 
ing this today’s most versatile, compact pulse 
analyzer for research, field work or regular lab- 
oratory use. They are now in production and 
deliveries are being made. 


THE BASIC UNIT IS A COMPLETE DIGITAL COMPUTER With 
all the circuitry for a 256-channel magnetic core 
memory and has the advantages of completely 


me 





PULSED NEUTRON MEAS- 
UREMENT — #212 plug-in... 
analysis channel lengths from 
10 to 2560 us.... 10us. storage 
time... (a high speed arith- 
metic scaler is supplied with 
the CN-110 at no extra charge 
when the 212 unitis purchased 
with it) 





enclosed, plug-in memory... choice of memory 
sub-groups... pushbutton data transfer... in- 
stantly selected analog, binary or digital readout. 


FOR DATA HANDLING, a readout instrument has 
been designed specifically for use withthe CN-110. 
The compact #220 data handling unit can be 
used as a live-timer during data gathering and 
as a readout system afterward. The #220 can be 
used with various types of paper tape printing 
and punching instruments. 


Other readout devices that you can use with the 
CN-110 include strip chart and X-Y recorders, 
magnetic computer tape, punched paper cards. 


Write for the new 6-page bulletin which contains 
complete details of the CN-110 and all accessories. 


TECHNICAL MEASUREMENT CORPORATION [MC 44) WASHINGTON AVE., NORTH HAVEN, CONN. 
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Headlines and Highlights 


Scientists busy with research, meeting classes, serving on com- 
mittees, participating in conferences, and otherwise preoccupied, oc- 
casionally find time to read stories with scientific aspects in the public 
press—or loyal members of their families will quote from these ac- 
counts across the breakfast table. Scientists have a general awareness 
of what the public attributes to science. 

Contaminated cranberries have been added to air pollution, fallout, 
the latest rocket launchings, advances in medical research. And now 
the “population explosion” is appearing in mass-circulation maga- 
zines and on the air waves. It is encouraging that the general public 
has an increasing opportunity to become informed of problems, large 
and small, nearly all of which are applications of scientific discover- 
ies or are currently the subjects of intensive study. 

Scientists have had advance knowledge of these things. The sources 
of today’s headlines have been in scientific journals or have been re- 
ported at scientific meetings. Each AAAS meeting—from the first one 
in 1848—has included papers on matters of general concern to scien- 
tists, often on subjects that affect society. 

The proceedings of the past 125 meetings would reveal both con- 
cepts of ephemeral significance and serious problems that have con- 
tinued. Among the diverse programs of a single AAAS meeting—no 
one can attend all of them—reports of new research and new methods 
for attacking old problems can be expected. To cite but a few in- 
stances: Tranquilizers and psychopharmacology gained prominence at 
the Berkeley meeting of 1954; plans for the IGY program and the 
crisis in science education were outlined at the 1955 meeting; in 1956, 
population growth (a perennial topic) and resource development were 
discussed; the first symposium on guided missiles appeared in 1957; 
and, at last year’s Washington meeting, there was more on space 
science, biochemistry, computers, major problems of the American 
economy, and the phenomena of mental disorder. 

What’s new this year? A glance at the special sessions and the topical 
list of symposia in this issue will suggest the collective thinking of the 
many program chairmen on what is timely and important. For ex- 
ample, Section Np—Pharmacy has a two-session symposium, “The 
Scientist’s Part in Protection of the Public,” on food additives— 
planned last spring. Section O-Agriculture has five sessions on the 
development and protection of the germ plasm of plants and animals 
useful to man, a subject that is indirectly related to food for an ex- 
panding population. Among the exhibits of the Annual Exposition of 
Science and Industry, described on later pages, are some decidedly 
novel and important items. Large firms participate to show some of 
their latest advances in technology. 

As the meeting approaches, inquiries about its content increase in 
volume. At least the highlights are requested. This issue of Science 
and the synopses of programs published each week since 30 October 
should help. One thing can be said: Today’s highlights will be to- 
morrow’s headlines‘\—RaYMOND L. TayLor, AAAS 














They already have, of course. Observant eyes, inquiring 
minds—their questions touch on science every day. 
And more and more, earlier and earlier, teachers are 
trying to channel and develop this interest. Proper 
equipment makes a world of difference. Here are some 
of the Bausch & Lomb instruments that make science 
easier to teach, easier for children to understand. 


WRITE for informative Catalog E-152. Demonstration, 


too, on your request. Write 
Bausch & Lomb Optical Co., 
64248 Bausch St., Rochester 
2, New York. 
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B&L ‘ST’? MICROSCOPES 
Standard size and operation. 
Exclusive pre-focus gage 
saves time, 





NEW B&L 
STEREOMICROSCOPES 
Erect views in natural 
3-D. Simple operation 
at low cost. 


B&l 
MACROSCOPES 
Ideal for gross 
studies, dissection, 
field trips, 10 x, 
20x or 40x. 


B&L TRI-SIMPLEX 
MICRO-PROECTOR 





Projects mounted speci- i 
mens or living organ- a 
isms, on screen or tracing "| 















pad. 





B&L SPECTROSCOPES 

Basic chemical analy- 
sis tool; shows spectra 
of elements. 





B&L BALOPTICON® 

PROJECTORS 
Big bright views of 
slides, opaque ob- 
jects, even chemical 
reactions! 
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CURRENT PROBLEMS IN RESEARCH 





Living Clocks 


The clocks are accounted for as “open systems” 
depending upon subtle geophysical rhythms. 


Familiar to all are the rhythmic 
changes in innumerable processes of 
animals and plants in nature. Examples 
of phenomena geared to the 24-hour 
solar day produced by rotation of the 
earth relative to the sun are sleep move- 
ments of plant leaves and petals, spon- 
taneous activity in numerous animals, 
emergence of flies from their pupal 
cases, color changes of the skin in 
crabs, and wakefulness in man. Sample 
patterns of daily fluctuations, each in- 
terpretable as adaptive for the species, 
are illustrated in Fig. 1. Rhythmic 
phenomena linked to the 24-hour and 
50-minute lunar-day period of rotation 
of the earth relative to the moon are 
most conspicuous among intertidal or- 
ganisms whose lives are dominated by 
the ebb and flow of the ocean tides. 
Fiddler crabs forage on the beaches 
exposed ‘at low tide; oysters feed when 
covered by water. “Noons” of sun- 
and moon-related days come into syn- 
chrony with an average interval of 2912 
days, the synodic month; quite precisely 
of this average interval are such diverse 
Phenomena as the menstrual cycle of 
the human being and the breeding 
thythms of numerous marine organ- 
isms, the latter timed to specific phases 
of the moon and critical for assuring 
union of reproductive elements. Ex- 
amples of annual biological rhythms, 
Whose 36514 -day periods are produced 
by the orbiting about the sun of the 
carth with its tilted axis, are so well 
known as scarcely to require mention. 

These periodisms of animals and 
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plants, which adapt them so nicely to 
their geophysical environment with its 
rhythmic fluctuations in light, tem- 
perature, and ocean tides, appear at first 
glance to be exclusively simple responses 
of the organisms to these physical fac- 
tors. However, it is now known that 
rhythms of all these natural frequencies 
may persist in living things even after 
the organisms have been sealed in under 
conditions constant with respect to 
every factor biologists have conceded 
to be of influence. The presence of such 
persistent rhythms clearly indicates that 
organisms possess some means of tim- 
ing these periods which does not depend 
directly upon the obvious environmen- 
tal physical rhythms. The means has 
come to be termed “living clocks.” 


Autonomous-Clock Hypothesis 


From the earliest intensive studies 
of solar-day rhythmicality during the 
first decade of this century by Pfeffer 
(1), with bean seedlings, certain very 
interesting properties of this rhythm be- 
came clearly evident. Pfeffer found that 
when his plants were reared from the 
seed in continuous darkness, they dis- 
played no daily sleep movements of 
their leaves. He could easily induce such 
a movement, however, by exposing the 
plants to a brief period of illumination. 
Returned to darkness, the plants pos- 
sessed a persisting daily sleep rhythm. 
The time of day when the leaves were 
elevated in the daily rhythm was set 
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by the time of day when the single ex- 
perimental light period commenced. It 
was apparent that the daily rhythmic 
mechanism possessed the capacity for 
synchronization with the outside day- 
night cycles while having its cyclic 
phases experimentally altered by ap- 
propriate light changes made to occur 
at any desired time of day. These al- 
terations would then persist under 
constant conditions. Since Pfeffer’s 
time, this property has been abundantly 
confirmed for numerous other plants 
and animals. The daily rhythms, there- 
fore, exhibit the capacity for synchroni- 
zation with external, physical cycles 
while having freely labile phase rela- 
tions. 

A second discovery, also made by 
Pfeffer, was that the daily recurring 
changes under constant conditions 
could occur earlier, or later, day by 
day, to yield regular periods deviating 
a little from the natural solar-day ones. 
Periods have now been reported rang- 
ing from about 19 to 29 hours. The 
occurrence of persisting rhythmic 
changes under constant conditions, with 
regular periods of other than precisely 
24 hours, clearly indicated that these 
observed rhythmic periods could not 
be a simple direct consequence of any 
known or unknown geophysical fluc- 
tuation of the organism’s physical en- 
vironment, 

A third fundamental contribution to 
the properties of the daily rhythms was 
made by Kleinhoonte (2). While con- 
firming, in essentials, all of Pfeffer’s 
findings, she discovered that the daily 
sleep movements of plants could be 
induced to “follow” artificial cycles of 
alternating light and dark ranging from 
about 18-hour “days” to about 30-hour 
“days.” When the “days” deviated fur- 
ther than these limits from the natural 
solar-day period the plants “broke 
away” to reveal their normal daily 
periodicity, despite the continuing un- 
natural light cycles. This observation 
clearly emphasized the very deep- 
seated character of the organismic daily 
rhythm. 





The author is Morrison professor of biology at 
Northwestern University, Evanston, Ill. 
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In the light of his demonstration of 
both phase and frequency lability for 
sleep rhythm in beans, Pfeffer con- 
cluded that the periods of plant rhythms 
must depend upon an independent in- 
ternal timing mechanism. 

This hypothesis was hotly contested 
for many years by Stoppel (3) and 
others. Stoppel found evidence to sug- 
gest that a daily rhythmicality related 
to the known daily rhythm in air ioni- 
zation was continuously imparted to 
the organisms under conditions pre- 
sumed to be constant for them. Her 
hypothesis was that the organisms in 
some manner depended upon this en- 
vironmental periodicity for the main- 
tenance of their persisting regular 
rhythms, having periods close to solar- 
day periods. 


Temperature and Rhythm 


The controversy appeared terminated 
in favor of Pfeffer’s autonomous inter- 
nal timing hypothesis as a consequence 
of what was at that time considered to 
be a crucial experiment. Biinning (4), 
apparently recognizing that both 
Pfeffer’s and Stoppel’s hypotheses were 
equally tenable, reasoned that if an 
independent internal cycle-timer were 
involved, then, like living processes 
quite generally, the timer should be 
speeded up (the cycles shorter) or 
slowed down (the cycles longer) in 
response to changes in the level of con- 
stant temperature at which the organ- 
isms were maintained. Results of his 
experiment with beans actually did 
show change in rhythm-period length 
with change in temperature, in the ex- 
pected direction. Biinning found the 
change in cycle period to be only about 
20 percent for a 10° rise in tempera- 
ture, in contrast to the usual 100- to 
200-percent increase for typical bio- 
logical processes. However, the fact 
of temperature-dependence of period 
length was greatly emphasized, since 
it was interpreted to prove the exist- 
ence of an independent cycle-timer. 
Several studies that followed this dem- 
onstration by Biinning confirmed his re- 
sults; all these investigators, too, greatly 
emphasized this minute influence of 
temperature level on period length. We 
now know, as we shall see later, that 
this experiment, demonstrating slight 
temperature-dependence, was not a 
crucial one; its interpretation is ambigu- 
ous, supporting equally the two funda- 
mental clock hypotheses. Throughout 
the 20-year period during which this 
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basic question was considered resolved, 
there were suggestions that some daily 
periodicities were fully independent of 
temperature. Beling (5) and Wahl (6) 
appeared to find this true for the daily 
time sense of bees, and Welsh (7), for 
the rhythmic eye-adaptation in cray- 
fishes. 

The whole problem of the relation- 
ship of daily rhythmicality to tempera- 
ture became complicated very early by 
the discovery by Pfeffer, and the de- 
tailed confirmation later by Stern and 
Biinning (8), that temperature changes, 
like light changes, were highly effective 
in setting the phase relationships of the 
labile daily rhythms. Temperature, 
therefore, was demonstrated to have two 
possible effects on rhythms, just as it 
has for certain other biological reac- 
tions. One of these is the general ki- 
netic effect, in which the rate of bio- 
logical reactions is a direct function of 
temperature level, and the second is the 
evocation of a specific response to tem- 
perature changes as stimuli perceived by 
organisms. 

It was in a climate of contradictions 
and confusion regarding the relation- 
ship of temperature to daily rhythmical- 
ity that Webb and I (9) conducted in 
1948 an extensive study of temperature 
relations of daily rhythms, using the 
fiddler crab, an extremely favorable 
organism for the study of such rhythms. 
It was established that in this animal the 
period of the daily cycles of change in 
skin color was completely independent 
of temperature over a 20°C range. The 
physiological and ecological implica- 
tions of this fact were emphasized. This 
study marked the beginning of a period 
during which students of rhythmicality 
tended to stress the temperature-inde- 
pendent nature of the phenomenon and 
to de-emphasize the small dependence. 
As was clearly apparent from the 
earliest studies of daily periodicities, 
and especially after it was apparently 
demonstrated for the time sense of bees, 
in 1929, temperature-independence is 
a highly useful characteristic. 


Two Rhythmic Centers 


The next important advance in our 
knowledge of rhythm timing involved 
the demonstration by Webb and me 
in 1949 (/0) that the observed daily 
rhythms of special processes, such as 
color change, were not the basic timers 
of the rhythms and that these processes 
were being regulated by a more funda- 
mental, and relatively more stable, un- 


derlying rhythmic component. It was 
shown that two serially coupled rhyth- 
mic centers were involved. A shift in 
phase of the more superficial, observ- 
able rhythm, which could be accom- 
plished by some types of light changes, 
was found not to be permanent under 
constant conditions. The phase relation- 
ships drifted back, over the course of a 
few days, to the initial relationships, 
which were being retained by the un- 
shifted, more stable center. By other 
kinds of light changes it was possible 
to shift the phase of the more basic 
center, a shift which now persisted in- 
definitely under constant conditions. For 
example, the more basic center could 
be phase-shifted through 180°, by two 
or three cycles of illumination by night 
and darkness by day, to produce a per- 
manent shift. On the other hand, the 
more labile center could be phase- 
shifted to a time 6 hours earlier, relative 
to the basic center, by alternating 12- 
hour light-dark (6L:6D) cycles with 
the last 6-hour light period occurring 
between 6 and 12 P.M. in the natural 
rhythm, or between 6 and 12 A.M. ina 
previously inverted rhythm. 

This last discovery was especially im- 
portant for two particular reasons: (i) 
it removed the basic timer from the 
observed physiological rhythms them- 
selves, and (ii) it clearly indicated that 
the organism possessed within itself a 
mechanism for generating regular peri- 
ods of overt rhythms deviating from 
24 hours, since this was obviously oc- 
curring during the few days in which 
the more basic daily rhythmic center 
was shifting the more labile, observed 
center back into phase with itself. It is 
evident for the color-change rhythm 
that, for a period of about 5 days dur- 
ing which the basic 24-hour center was 
bringing the more labile center back 
into phase with itself, the periods of 
observed change possessed an average 
period of about 25.2 hours. It was sim- 
ilarly clear that this 25.2-hour period 
depended continuously upon a rhythm 
of a different period—24 hours ‘n this 
instance—for its maintenance. 

Later work by Stephens and me (//) 
confirmed and extended this two-center 
hypothesis of rhythm timing, and 
quite recent work by Pittendrigh and his 
associates (12) with some other species 
and processes has reconfirmed the func- 
tional separation of a more basic and 
stable rhythm from the reiatively more 
labile observed rhythms. 

The divorcing of the more basic cy- 
cle-timer from the observed rhythmic 
fluctuations of special physiological 
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processes, and the demonstration that 
the observed rhythmic periods could 
deviate at least for several daily cycles 
from the exact period of the more basic 
timer, raised, of course, doubt as to what 
the actual period of the ultimate or- 
ganismic timing center might be. It al- 
so raised some question as to how faith- 
fully the observed physiological peri- 
odicities normally reflect the period of 
such an ultimate timer. 


As long as the observed rhythms 
and the cycle-timers were generally 
conceded to be one and the same 
phenomenon, there was clear need for 
postulating an independent internal 
clock. However, despite the now widely 
conceded separation of the basic timer 


A. DAILY RHYTHMS 


24-HR. 


from the observed rhythmic process, 
Pfeffer’s hypothesis of the presence 
of an autonomous clock is still re- 
tained by the majority of investigators 
and, in fact, the internal clock is con- 
sidered to exist as the more stable of 
the two rhythmic centers. This clock is 
considered to have a period reflected 
faithfully by the overt rhythms, once 
they have stabilized their period under 
constant conditions of light and tem- 
perature. This period is termed the 
“free-running period,” and only under 
special circumstances is it exactly 24 
hours. For color change in the fiddler 
crab, the period appears to be exactly 
24 hours, in darkness, through a 20°C 
temperature range. For most species, 


it is approximately 24 hours; its devia- 
tion from 24 hours is usually a function 
of the level of constant illumination and 
temperature. As the prevailing view, it 
is postulated that the more basic center 
comprises an independent metabolic 
“clock system” harboring periodisms 
that are close to, though seldom exactly 
the same as, the natural geophysical fre- 
quencies. These clocks are presumed to 
be rather precisely temperature-com- 
pensated and to be capable of being ex- 
perimentally reset to any time of day, or 
of being made to run slightly faster or 
slower by suitable adjustment of either 
the constant light or the constant tem- 
perature level. 

In brief, it is postulated that the liv- 
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Fig. 1. Examples of rhythmic phenomena experimentally demonstrated to persist under constant conditions in the laboratory, illu- 


strating diagrammatically the natural phase relationships with respect to the external physical cycles. L, in the diagram at bottom, 
indicates time of low tide in the crab’s habitat. 
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ing organism possesses independent, 
cyclic biochemical systems with in- 
herited natural periods of oscillation. 
Indeed, it has been shown that, when 
other factors are equal, period-length 
in the bean is a characteristic of genetic 
strain. The periods are presumed to 
have been derived in the long course 
of organic evolution under natural se- 
lective pressures. The major problems 
that appear to remain in connection with 
this hypothesis, are the need for (i) 
proof that such autonomous clocks actu- 
ally exist, and if they do, (ii) under- 
standing of the nature of the bio- 
chemical mechanisms capable of meas- 
uring natural periods even up to a 
year without any external source of in- 
formation. In view of an extraordinary 
immunity of the rhythm period to 
metabolic poisons, and of the main- 
tained precision of the annual period 
in dried seeds in the temperature range 
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Fig. 2. A, B, and C illustrate the average 
forms (3-hour moving means) of the daily 
cycle of O. consumption of potato plants 
under constant conditions during each of 
three full years of study. D is the 3-year 
mean cycle. 
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—22° to +45°C (/3), Biinning has 
postulated (/4) that the internal clock 
must be predominantly a physical, as 
opposed to a chemical, mechanism. 
However, every attempt to character- 
ize such a postulated endogenous clock 
in terms of our current concepts of 
possible underlying biophysical or bio- 
chemical schemes has emphasized the 
clock’s independence of these schemes. 
In fact, even the site of the clock in the 
living thing has been similarly most 
elusive. It seems to be everywhere, and 
yet nowhere when we try to localize it. 

During the past 6 years the rapidly 
mounting evidence for a most unortho- 
dox, and even an almost incredible, 
character of any fully autonomous in- 
ternal clock in terms of our current 
knowledge of general physiology ren- 
dered it advisable to reconsider the 
working hypothesis of an independent 
or “closed system” clock. Also, while 
being by its very nature incapable of 
proof, the autonomous-clock hypothesis 
discouraged search for alternative ex- 
planations. 


Response to Geophysical Rhythms 


Supported at this time is an alterna- 
tive view, proposed long ago by Ar- 
rhenius (75), as to the nature of the 
more stable, basic timer for the organis- 
mic rhythms of approximately all the 
natural frequencies. Both rational and 
experimental support are offered for it, 
and it is shown how biological rhythms 
are readily accounted for in these terms. 
This was also Stoppel’s general thesis 
for the timing of daily rhythms. This 
is the hypothesis that the clock com- 
prises an “open system” and that timing 
of the periods persisting in so-called 
constant conditions is derived through a 
continuous response of the living or- 
ganism to its rhythmic geophysical en- 
vironment. It is postulated that both the 
observed phase and the observed fre- 
quency labilities of the rhythms are 
expressions of the same phenomenon 
(phase shifting in response to light or 
temperature), and that these Jabilities 
comprise very nice adaptive mechanisms 
for normal adjustment of the organism 
to the specific character of the light and 
temperature changes occurring in na- 
ture. 

It was suspected that the organism, 
under constant conditions, was actually 
deriving its periods in reaction to the 
environment, first from reports by 
Stoppel and others of apparent disturb- 
ances in the mechanism in otherwise 





rhythmic organisms when they were 
transported to the arctic in summer, or 
into a salt mine, but especially from an 
experiment performed with oysters sev- 
eral years ago (/6). Oysters transported 
in light-proof containers from _ their 
habitat in New Haven harbor to pans of 
sea water in a photographic darkroom 
in Evanston, Ill., gradually rephased 
their rhythm of shell-opening over a 2- 
week period from the exact lunar-day 
time of high tide in New Haven harbor 
to the exact times of lunar zenith and 
nadir at Evanston, Ill., the theoretical 
time of high tides in Illinois were there 
a coastline. This new phase relationship 
then remained unchanged through a full 
month during which the study was con- 
tinued. 


Metabolic Cycles 


In an attempt to learn more concern- 
ing the fundamental basis of organismic 
thythmicality there was initiated about 
6 years ago a program of study of 
metabolic fluctuations in a wide variety 
of organisms ranging from algae to 
flowering plants, and from invertebrates 
to vertebrates. Metabolic rate was se- 
lected for study, inasmuch as (i) there 
was no longer a restriction with respect 
to the kinds of organisms which could 
be investigated, and (ii) this seemed as 
fundamental a phenomenon as could be 
measured and therefore the process that 
would be the most likely to reflect any 
basic living-clock rhythms. For the 
studies an automatic recording respi- 
rometer was used in which the metabolic 
rates could be measured in organisms 
hermetically sealed under constant con- 
ditions, including constant pressure, for 
several days at a time without any dis- 
turbance. It has now become quite clear 
that under such constant conditions all 
living things have continually imposed 
upon them from their environment 
metabolic rhythms of exactly the natural 
geophysical frequencies. 

Certain of the studies on fiddler crabs 
and potatoes have been selected to illus- 
trate the general character of the find- 
ings; the basic similarity in results for 
organisms as widely different as these 
two—a marine invertebrate and a ter- 
restrial flowering plant—emphasizes the 
fundamental character of the phenome- 
non. These, and numerous other studies, 
suggest that the- phenomenon is uni- 
versal among living things. The average 
form of the daily metabolic fluctuation 
in the potato for each of three full years, 
together with the 3-year mean, is illus- 
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trated in Fig. 2. Despite change in gross 
form from year to year, this cycle was 
characterized by a nighttime minimum, 
an early-morning rapid rise, and a tri- 
modal daytime maximum. Its average 
for the 3 years involves about a 4-per- 
cent increase from midnight to noon, 
though this percentage is, day-by-day, 
statistically significantly correlated with 
the simultaneous, weather-correlated 
mean daily outdoor air temperature. The 
correlation was direct for temperatures 
below 57°F and inverse for higher ones. 
Just as outdoor air temperature obvious- 
ly possesses an annual fluctuation, so is 
there an unambiguous annual rhythm in 
the amplitude of the daily metabolic 
cycles (Fig. 3, B), with the major maxi- 
mum in October and a lesser one in 
April-May, and with the major mini- 
mum in February. There is also a highly 
significant synodic monthly rhythm in 
the form of the daily cycles (Fig. 3, A); 
the cycles depressed most at new moon 
and least at third quarter. 

The studies with the fiddler crab have 
been restricted to summer months dur- 
ing the past 6 years. The day-by-day 
fluctuations can be clearly resolved into 
two conspicuous rhythmic components, 
each involving a 30- to 50-percent fluc- 
tuation. One component, a solar-day 
one, possessed a morning maximum and 
alate afternoon minimum. The second 
component, equally large, is a superim- 
posed bimodal rhythm of lunar-day fre- 
quency, with maxima occurring at lunar 
zenith and lunar nadir. The simultane- 
ous presence of these two rhythmic fre- 
quencies and their particular phase 
relationships to the external cycles re- 
sults in a fortnightly recurring series of 
daily patterns of O2 consumption. The 
form of the fluctuation on any day is a 
function of the temporal relationship of 
that day to the time of new moon or full 
moon. In Fig. 4 are compared, as an 
example, the average daily cycles that 
Webb and I (/7) found for six consecu- 
tive, corresponding days for the two 
Summers 1956 and 1957. Quite com- 
parable would be two series separated 
by a fortnight; A5 is a day of new moon 
or full moon. These two metabolic fre- 
quencies of the crab are quite precisely 
the geophysical frequencies and appear 
to persist indefinitely. 

It can readily be demonstrated that 
the daily metabolic periods in both the 
crab and the potato are imposed day by 
day from the external physical environ- 
ment. One method has been the follow- 
ing: In Fig. 5 are seen (A) the mean 
summer-month (May-August) daily 
cycles for 3 years for potatoes, (B) a 
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Fig. 3. (A) The average percentage increase in O. consumption from 1 A.M. to 9 A.M. as 
a function of four periods centered over each of four quarters of the moon. (B) The 
average percentage increase in O. consumption from 1 A.M. to noon as a function of the 
month of the year during a 3-year continuous study under constant conditions. Standard 


errors of the means are indicated. 


sample summer-month mean daily cycle 
of barometric pressure, and (C) the sum- 
mer-month mean daily cycle for crabs 
for 4 years. Far beyond any statistical 
chance, the 6 A.M. rates of O: consump- 
tion of both potatoes and crabs are posi- 
tively correlated with the weather-related 
deviations in the 2 to 6 A.M. mean rate 
of pressure change. The higher the rate 
of morning pressure rise, the greater the 
6 A.M. metabolic deviation on that day. 
The 6 P.M. deviation in metabolism of 
the potato is negatively correlated with 
the day-by-day 2 to 6 P.M. rate of pres- 
sure change, while in the crab, on the 
other hand, it is positively correlated. 
The higher the 2 to 6 P.M. rate of pres- 
sure drop on any given day, the lower 
the 6 P.M. metabolic rate in the crab 
and the higher the 6 P.M. rate in the 
potato on that day. Whereas, therefore, 
both species are deriving daily periods 
from a_ pressure-correlated external 
factor, the potato maintains a high 
metabolic rate throughout the day by 
alternating the signs of its 6 A.M. and 
6 P.M. correlations. This can be in- 
terpreted as an adaptation of the light- 
dependent plant. The crab, whose 
adaptive actions are predominantly 
lunar-tidally regulated, continues with 
the same sign for both its 6 A.M. and its 
6 P.M. correlations. However, the crab 
appears to possess the capacity to alter- 
nate signs like the potato. The bottom 
curve D is the mean daily metabolic 
cycle for 1 month for crabs whose daily 


cycles of color change Webb and I (/8) 
inverted by several periods of illumina- 
tion by night and darkness by day. 
Under these circumstances, for the crab 
the 6 P.M. correlation in, for example, 
its phase-labile color-change rhythms, 
is now the physiological equivalent of 
the former 6 A.M. correlation. The crab, 
now, like the potatoes, exhibits a maxi- 
mum rate where there was formerly a 
minimum. But, interestingly, it simul- 
taneously retains its 6 A.M. positive cor- 
relation with pressure change. Thus it 
appears that the sign of the correlation 
with the still unidentified rhythmic ex- 
ternal factor is, to some degree at least, 
under organismic control. 

In Fig. 6, A illustrates for the potato 
the regressional relationship of the 6 
A.M. deviation in metabolic rate with 
respect to the rate of concurrent morn- 
ing pressure change. For the crab, in 
view of the absence through the day of 
sign change, B illustrates both the 6 a.m. 
and the 6 P.M. deviations relative to the 
2 to 6 A.M. and the 2 to 6 P.M. pres- 
sure changes, respectively, plotted in 
one figure. The latter relationship in- 
cludes data for about 8 months of four 
summers (1955-58), reduced to the 30 
corresponding days of the synodic 
month. The over-all correlation, 0.67, is 
good for a biological one. However, 
some additional, very exciting, informa- 
tion is found to be present in the cor- 
relation when it is carefully analyzed. 
If one removes five points over each, the 
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first and third quarter of the moon 
(fifth to ninth days after new and full 
moons), when the overt cycles of spon- 
taneous motor activity crest over 6 A.M. 
and 6 P.M. (compare also Fig. 4), the 
times of day involved in this correla- 
tion, the coefficient jumps at once to 
the relatively high one of 0.86. The 
points involved are the +’s for P.M. and 
the X’s for A.M. The coefficient for 
A.M. alone is 0.62, or for P.M. alone, 
0.76. This can only be interpreted as 
indicating that underlying the weather 
distortions of the daily cycles of baro- 
metric pressure are average parameters 
of daily pressure change that charac- 
terize each day of a fortnight. The crabs 
appear to be deriving their strikingly 
reproducible metabolic solar and lunar 
cycles day by day from a fluctuating 
external factor whose fluctuations are 
more independent of the local, weather- 
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Fig. 4. Comparison of mean daily fluctua- 
tions in O. consumption in fiddler crabs 
under constant conditions during the sum- 
mer of 1956 (solid lines) and 1957 (broken 
lines) as related to day of lunar month. A5 
contains the days of new and full moon. 
Represented are six consecutive days in the 
natural synodic month. The ordinate values 
are deviations from the daily means, ex- 
pressed in arbitrary units. 
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related tropospheric turbulences than is 
the actual, monitored barometric pres- 
sure itself. 

In other words, in response to these 
barometric-pressure correlates a group 
of crabs on any given day of the synodic 
month—for example, the first day after 
a new moon—is exhibiting a cycle 
which, though distorted slightly with 
the weather of that day, is actually very 
close to that of the average of enough 
“new moon +1” days to neutralize the 
day-by-day random weather distortions. 
The crabs are behaving as if they were 
responding to the solar and lunar tides 
of the calmer “seas” of the upper 
atmosphere, with this accounting for 
nearly 80 percent of certain parameters 
of their measured, regular, fortnightly 
or semilunar metabolic patterns. There- 
fore, while their metabolism can be 
shown to be affected to a small but def- 
inite extent by the “wind-battered seas” 
of the weather-ridden troposphere, the 
major cyclic periods are being relayed 
as if from a gentle swell of a relatively 
calm atmospheric “ocean.” 

The mean daily cycle of barometric 
pressure also exhibits a conspicuous an- 
nual modulation in its form. This is 
particularly evident in the time of oc- 
currence of the afternoon minimum. 
This gradually drifts from about 7 P.M. 
in summer to about 2 P.M. in winter. 
Consequently there is an annual rhythm, 
involving even a sign change, in the 2 
to 6 P.M. rate of pressure change, a 
parameter with which metabolism of all 
living things displays a correlation. Cor- 
respondingly, an annual modulation in 
the form of the daily metabolic cycles 
in potatoes under constant conditions 
has been demonstrated (/9). 

It should be emphasized that while 
exhibiting their pressure correlations 
the organisms themselves are being 
maintained under constant pressure, and 
hence that pressure and the well-known 
solar and lunar tides of the atmosphere 
cannot be the immediately effective fac- 
tor for the organisms. But of tremen- 
dous import for the clock problem is the 
fact that of the several species of plants 
and animals already studied in our 
laboratory, all exhibit the same kind of 
metabolic correlation with the same 
specific barometric pressure parameters. 
This has been shown to be true through- 
out the gamut of living things, from 
algae to vertebrates. 

Another thought-provoking metabolic 
correlation has been found, that with 
primary cosmic radiation (20). Leading 
initially to this discovery was the find- 


ing that the daily cycles of several 
organisms in 1954 were in good meas- 
ure inverted with respect to those of 
the same species under similar constant 
conditions in corresponding months of 
other years in which they had been 
studied. The first corresponding appar- 
ent inversion in a simultaneous geo- 
physical fluctuation was found to be in 
cosmic radiation, from data generously 
loaned by J. A. Simpson of the Univer- 
sity of Chicago. In Fig. 7, A and B, it 
is seen that between the months of July 
1954 and July 1955, both the crab and 
the radiation cycles had essentially in- 
verted, the crab retaining a nice nega- 
tive correlation with the radiation cycle. 
For the potato, between the months of 
May 1954 and May 1955 (C and D in 
the figure), the metabolic cycle had in- 
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Fig. 5. (A) The mean 3-year, warmer- 
month (May-August) daily fluctuation in 
the potato under constant conditions; (B) 
a typical mean summer-month daily cycle 
of barometric pressure; (C) the mean sum- 
mer-month (1955—58) persistent daily cycle 
of O; consumption in the fiddler crab; and 
(D) the mean daily metabolic cycle for a 
month in crabs whose physiological cycles 
were shifted 180° by exposure to illumina- 
tion for a period by night and darkness by 
day. 
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verted for the morning hours only, and, 
correspondingly, so had the cosmic 
radiation. The correlation with radia- 
tion for the afternoon hours was, for 
the potato, a positive one for both years. 
It is interesting to note that for both 
crabs and potatoes, at the time of morn- 
ing positive correlation with barometric 
pressure change, the correlation with 
the cosmic radiation is negative. The 
crab, which retains throughout the day 
the same sign of pressure correlation, 
continued to mirror-image the radiation 
throughout the day. The potato, which 
reverses the sign of its pressure correla- 
tion between the morning and the after- 
noon, is seen to have changed the sign 
of its cosmic-radiation correlation be- 
tween these portions of the day. 

The mean daily metabolic rate of the 
potatoes, under constant conditions, also 
displayed a significant synodic monthly 
thythm (Fig. 8, A), with the minimum 
shortly after the new moon, and a clear 
annual rhythm (Fig. 8, B), with the 
minimum in October-November, during 
three consecutive years of study. The 
ranges were 10 and 80 percent, respec- 
tively. 

It is true that, were one dealing only 
with regular rhythms of solar and lunar 
daily, monthly, and annual frequencies, 
it could conceivably be maintained that 
such rhythmic events as those described 
here depended solely upon an inherited 
‘“internal-clock” complex which inde- 
pendently duplicated the natural geo- 
physical periodicities. But this clearly 
becomes highly improbable when, as 
we have just seen, the organism under 
so-called constant conditions is inform- 
ing us through its metabolic fluctuations 
that it is continuously apprised of even 
hour-by-hour or day-by-day weather- 
correlated irregularities in the well- 
known geophysical rhythms of such 
factors as outdoor air temperature and 
atmospheric pressure changes. Certain- 
ly no autonomous internal clock can 
be imagined which would provide us 
with a continuous accurate record, even 
hour by hour, of the weather-related 
fandom irregularities in natural external 
physical cycles ranging from the day 
to the year. 

In brief, many such results as those 
described above clearly indicate that 
Precise mean periodisms of all the nat- 
ural geophysical frequencies are being 
impressed from without upon the liv- 
ing system, even under conditions con- 
stant with respect to all factors gen- 


erally conceded to influence such sys- 
tems. 
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The Primary Clock 


Such evidence, therefore, has proven 
the existence of a third organismic 
rhythmic component. The rhythmic 
fluctuations of this component, dis- 
similar for the two components pre- 
viously described, are synchronized with 


and have locked phase relations (either 
0° or 180°) with external geophysical 
rhythms. It is postulated that this com- 
ponent provides the organism with ref- 
erence cycles for all the natural geo- 
physical frequencies. This obviates the 
necessity for postulating temperature- 
independent internal clocks for natural 
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Fig. 6. (A) The regressional relationship of the 6 A.M. deviation from daily means in O2 
consumption in the potato, under constant conditions, including constant pressure, rela- 
tive to the average 2 to 6 A.M. rate of barometric pressure change for the same morning 
for the warmer months during a 3-year period. (B) The regressional relationship of the 
6 A.M. and 6 P.M. deviations from daily means in O, consumption in the fiddler crab 
(Uca sp.), under constant conditions, relative to the 2 to 6 a.M. and 2 to 6 P.M. mean 
rates of barometric pressure change, respectively. Data for 4 years, reduced to corre- 
sponding days of the synodic month, were used. Symbols + and X are values obtained 
from the fifth to the ninth days after both the new and the full moon. 
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periods ranging from the solar day, 
through the lunar day and month, to 
the year. It is postulated that this 
rhythmic component is the primary 
clock, with the periodicities of the other 
two organismic rhythmic centers down- 
graded to secondary and tertiary levels, 
respectively, and possessing rhythms 
and periods which are derived ones— 
derived in reaction between the primary 
component and environmental factors, 
including light and temperature. This 
comprises, in essence, the responder- 
mediator-indicator (RMI) hypothesis of 
rhythm timing (2/). 

Just as the timing of the electric clock 
depends upon a synchronous motor with 
a continuous 60-cycle electrical input, 
so, the evidence suggests, the timing 
of the living clocks depends upon a 
continuous inflow of cyclic information 
of the natural cosmic frequencies. Both 
clocks, furthermore, may be readily 
reset in their phases relative to the nat- 
ural cycles without impairment of the 
capacity to time individual cycles ac- 
curately. 


Phase Adjustment to External Cycles 


The last matter to be discussed bears 
upon a probable relationship of the 
environmentally imposed metabolic 
rhythms to the observed overt phase- 
and __ frequency-labile —_— physiological 
rhythms of special processes, men- 
tioned in the introduction. 

It has been known for many years 
that overt daily cycles in a wide variety 
of plants and animals kept under con- 
stant conditions of light and tempera- 
ture may deviate from a precise 24-hour 
period by as much as plus or minus 4 
to 6 hours. For example, in the white 
rat (22) there were found spontaneous 
running cycles of 25.25 hours in a con- 
stant illumination of 20 lux, and a 24.0- 
hour cycle in constant darkness. Upon 
the initial discovery of this phenomenon 
by Pfeffer, in connection with sleep 
movements in beans, it was postulated 
that this represented a corresponding 
deviation in the period of an internal 
clock from the actual solar-day period. 
In fact, this commonly observed charac- 
teristic of daily rhythmicality has been 
advanced as establishing beyond doubt 
that the internal clock of the living 
organism is a fully autonomous one. 

This deviation from strict, solar-day 
frequency has been investigated further 
in more recent years, and it has been 
shown that there is a general relation- 
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ship between the intensity level of the 
constant illumination, ranging from 
complete darkness to bright light, and 
the apparent amount of deviation of 
the period from 24.0 hours (23). 

Related to the apparent period length 
of the daily rhythm is also the level of 
constant temperature at which organ- 
isms are maintained. Usually at some 
particular temperature, in the normal 
range for the species, the daily cycles 
are quite precisely 24 hours in length, 
but as the constant temperature is ad- 
justed to higher or lower levels, the 
observed period of the cycle may de- 
viate slightly from the natural daily 
one as a function of the temperature 
level. In some species—for example, 
bean and fruit fly (4, 24)—the period 
length decreases with increasing tem- 
perature; in others—for example, cer- 
tain algae (25)—the periods increase 
with increasing temperatures. This re- 
lation to temperature has been inter- 
preted by most investigators as a con- 
sequence of an imperfect temperature 
compensation of the postulated auton- 
omous internal clock to the kinetic 
effect of temperature. In fact, this slight 
temperature-dependence of the apparent 
cycle period has been considered by 
many to be additional proof of the 
existence of a fully independent daily 
oscillation in living organisms. 

An alternative hypothesis for these 
deviations in cycle length from 24.0 
hours, involving autophasing or self- 
phasing, was first proposed in 1956 
(22). It was postulated that autophasing 
would be an expected consequence of 
the demonstration by Webb (26) of a 
daily rhythm of sensitivity to light as 
a phase-setting stimulus, together with 
the demonstration of more detailed 
characteristics of the phase-shifting 
mechanism, by me and my associates 
in 1954 (27). It was reported then that 
all of numerous observed characteris- 
tics of experimental shifting of the 
rhythm phases in color change in crabs 
seemed best described by a “6- and 18- 
hour” daily rhythm of crab response 
to light as a phase-shifting agent. In the 
normal adaptive phase relationship to 
the day-night cycles, there appeared to 
be a midnight-to-6 A.M. portion of the 
cycle in which the degree of cycle shift 
to an earlier time of day was a func- 
tion of the brightness of illumination 
to which the animal was exposed dur- 
ing this physiological period. The longer 
portion of the physiological cycle, ex- 
tending normally from about 6 A.M. to 
midnight, was one in which the effect 





of illumination change was to phase the 
cycle in the opposite direction, to a 
later time of day. This daily rhythm 
of alternating directions of response 
to light in rhythm phasing was inter- 
preted as being nicely adapted to en- 
able the animals to retain optimal phase 
relationships with the natural light 
cycles. 

Under the hypothesis of autophasing, 
it is postulated that the organism uses 
its daily rhythmic fluctuation in sen- 
sitivity to light to effect a daily shift 
in its phase relations relative to its 
environmentally imposed 24-hour pe- 
riodicity. The manner of action, in gen- 
eral terms, would be as follows: The 
organism reaching a “light-sensitive” 
phase in its daily cycle, and encounter- 
ing the illumination of a constantly il- 
luminated environment, would be given 
a shifting stimulus whose _ strength, 
within limits, would be a function of 
the level of the illumination. Though 
physically the light is held constant, in 
stimulative effectiveness for the organ- 
ism it is rhythmic as a consequence of 
rhythms in the organism’s own respon- 
siveness. To use a crude simile, the 
character of a person’s response to a 
hot stove is essentially independent of 
whether the person moves to the stove 
or the stove is moved to the person. 
Since it has been demonstrated that the 
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Fig. 7. Comparison of mean daily fluctua- 
tions in fiddler crabs (Uca sp.) (A and B, 
solid lines) and potatoes (C and D, solid 
lines) for periods of a month with mean 
daily fluctuations of the nucleonic com- 
ponent of cosmic radiation (dotted lines) 
for the corresponding months of the same 
years. 
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phase-shifting by light may be in either 
direction, depending upon the conditions 
of illumination, autophasing may give 
rise to cycles that appear to be either 
longer or shorter than 24 hours. This 
may depend upon the character of the 
daily rhythm of sensitivity of the par- 
ticular species or individual, and hence 
may be in part genetic. Under condi- 
tions in which there is some perceptible 
daily cycle in illumination, the shifting 
would be expected to continue until the 
daily cycle of light sensitivity was opti- 
mally adjusted to the light fluctuation, 
and this is what is always observed. 
Under constant illumination, since the 
illumination is equivalent at all hours 
of the day, the daily cycle would be 
expected to shift continually, scanning 
the solar day time after time. This is 
what is observed in all appropriately 
investigated instances. 

A quite comparable regular day-by- 
day shifting would be expected in 
organisms maintained under constant 
temperature, since Stephens (28) has 
demonstrated a daily rhythm of sensi- 
tivity to temperature as a phase-shifting 
stimulus. As temperature deviates from 
an organismic optimum for some pe- 
tiod of the solar day, autophasing would 
be expected. Also supporting the view 
that the reported effects of differing 
constant-temperature levels really op- 
erate through the phasing mechanism 
is the general fact that the more closely 
a persistent rhythm frequency approxi- 
mates a natural geophysical period, the 
more complete is the temperature in- 
dependence. 

This hypothesis for the explanation 
of deviations in apparent daily-cycle 
lengths away from 24 hours is consist- 
ent with all the observed facts. It even 
accounts for the hitherto inexplicable 
observation that changes in energy levels 
of both constant visible light and tem- 
perature within the normal range effect 
changes of the same magnitude in ob- 
served cycle length. The only demon- 
strated manner in which these two en- 
vironmental parameters are essentially 
equivalent for rhythms is as phasing 
agents. This is also a most rational 
hypothesis in terms of expected organ- 
ismic adaptation to the character of 
light and temperature fluctuations in 
nature. This characteristic of the mech- 
anism very nicely enables an organism 
to maintain quite precise 24-hour pe- 
tiodicity in the natural environment 
despite large day-to-day changes of a 
Weather-correlated nature in the daily 
illumination and temperature cycles, or 
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Fig. 8. The mean daily rates of O. consumption for 3-day periods through the synodic 
month (A), and for each of the 12 months of the year (B), for potatoes under constant 
conditions, during a continuous 3-year study. Standard errors of means are shown. 


sudden changes effected by the organ- 
ism’s own locomotor movements carry- 
ing it during single days to places of 
differing illumination and temperature 
in its habitat. 

Since light changes in nature are, 
unlike abrupt laboratory light changes, 
very gradual, the organismic cycles are 
able to be set adaptively to time of 
solar day with a higher degree of pre- 
cision and stability than would be the 
case were the very slowly changing il- 
lumination of a single morning or eve- 
ning twilight the sole means of phase 
setting. The organism, as it were, em- 
ploys a recurring 24-hour pattern of 
light and temperature “testing” to en- 
able it to move gradually into an opti- 
mally adaptive phase relationship with 
the external light and temperature 
cycles. The farther the organismic cycle 
from phase adjustment, the greater the 
daily shift; the nearer to adjustment, the 
smaller the daily shift. It is presumed 
that, once set, the cycle periods in 
nature are maintained with precise mean 
24-hour periodicity by continuous 24- 
hour periodic testing of the two primary 
phasing environmental parameters, light 
and temperature. The relative impor- 
tance of the two would be expected to 
vary with species. 

There is ample reason to believe that 
both morning and evening changes in 
the environmental factors are involved 
in phasing. Since these work antago- 
nistically to one another, there would be 
no significant change in phase relations 
in passing from a clear to an overcast 
day—a change which might occur were 
the rhythms phased by some absolute 
threshold for light at a single time of 
morning or evening. 


In terms of this hypothesis the basic 
clocks are environmentally regulated 
and of the precise geophysical periods. 
The deviations of the observed periods 
of physiological rhythms under constant 
light and temperature become, instead 
of errors in a postulated internal clock, 
a splendidly adaptive means by which 
the organism gradually “seeks out” the 
best fits to prevailing external daily 
cycles of light and temperature. The 
use of 24-hour cycles of “environmental 
testing” is clearly a very nice way for 
the organism to minimize the effects 
of physiological adaptation to light and 
temperature which would doubtless ren- 
der the very gradual daily changes in 
these two factors difficult to resolve. 


Basic Exogenous Timing 


Another interesting property of the 
persistent daily rhythms may be com- 
parably accounted for by basic exoge- 
nous timing. It has been known for 
about 30 years that the daily rhythms 
of certain processes, such as sleep move- 
ments of plants, would follow artificially 
lengthened or shortened “days” usually 
up to about 30 hours (15L:15D) and 
down to about 18 hours (9L:9D). Be- 
yond these limits, the organism would 
“break away” from its artificially en- 
forced unnatural periods and revert to 
its natural daily period. Webb (26) 
found, for example, that with imposed 
artificial days of 32 hours (16L:16D), 
the rhythm of color change in crabs 
displayed an overt 96-hour cycle, the 
smallest common denominator of the 
fundamental 24-hour period and the 
imposed 32-hour periods. In darkness, 
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the crabs reverted at once to their 
24-hour period. 

The rhythmic property just described 
has been interpreted by some investiga- 
tors as evidence supporting a hypothesis 
of an inherited, 24-hour oscillatory pe- 
riod in the living organism which could 
not be strained into periods beyond 
these observed limits. However, the 
observation may be accounted for just 
as simply in terms of the now well- 
known 24-hour cycles of sensitivity to 
phasing by light. It is known that after 
one abrupt phase setting by light-on 
(or light-off), the organism is sensitive 
to additional phasing by an opposite 
abrupt change in illumination only with- 
in a restricted range of times following 
the initial phasing. If the second stim- 
ulus occurs either earlier than the limits 
(that is, if the artificial days are shorter 
than 18 hours) or later (if the artificial 
days are longer than 30 hours), the 
second and immediately succeeding 
cyclic changes in light fall within pe- 
riods in the organismic daily rhythm 
insensitive to phasing by light. Thus, 
beyond these limits the organism, being 
unable to phase, would be expected to 
revert to its fundamental period of 24 
hours. 

Similarly, the persistence of the nat- 
ural period of daily and tidal rhythms 
during rapid east-west transport by air- 
plane can be postulated to be either a 
consequence of autophasing effected by 
endogenous aspects of the living-clock 
system or a result of exogenous timing 
through a geophysical fluctuation cor- 
related, for example, with atmospheric 
electrical potential and operating on 
universal time. 


Environmentally Dependent 
Clock Model 


The demonstration that all the nat- 
ural geophysical periods are being de- 
rived from the physical environment 
by animals and plants even under con- 
ditions hitherto presumed to be con- 
stant, together with the clear evidence 
that organisms can use a rhythm of one 
frequency to derive a rhythm of a dif- 
ferent one, eliminates the need for con- 
tinuing to postulate autonomous internal 
clocks possessing all the natural periods. 
Scientificially, such a hypothesis is of a 
last-resort type, since it is incapable of 
definitive proof, depending, as it must, 
exclusively on negative evidence. On the 
other hand, such an environmentally de- 
pendent clock model as that presented 
here will probably require revisions 
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from time to time as new properties 
of rhythmicalities come to light. How- 
ever, short of the demonstration that 
biological cycles of the natural geo- 
physical periods can still persist in or- 
ganisms traveling in space well outside 
of the earth’s rhythmic field of influence, 
there is no logical basis upon which this 
hypothesis can be rejected. 

Furthermore, this hypothesis readily 
accounts for the hitherto inexplicable 
immunities of the clocks to temperature 
changes and to drugs for all natural 
geophysical frequencies. These last char- 
acteristics of the clock are those which 
are the most unconventional in terms of 
our current concepts of physiology and 
biochemistry, and those regarding which 
no advance in our knowledge of the 
basic timing mechanism has been made 
in the half century during which 
Pfeffer’s hypothesis of an autonomous 
internal clock has been dominant. The 
present hypothesis reduces the remain- 
ing major problems to those upon 
which, perhaps significantly, most prog- 
ress has already been made—namely, 
the mechanism of rhythm phasing, in- 
cluding properties of the coupling sys- 
tems between the internal rhythmic 
components, and characteristics of the 
exogenous information reaching the 
primary rhythmic component.. 

In addition, more of the numerous 
observed properties of the organismic 
rhythms appear to fall into a consistent 
framework in terms of this hypothesis 
than has been the case for any earlier 
one. This hypothesis also brings, for 
the first time, the mysterious living 
clocks out into the open, being far more 
amenable to investigation and analysis, 
in terms of our current knowledge in 
the natural sciences, than earlier “closed 
system” clock hypotheses. It seems high- 
ly desirable to adopt as a working hy- 
pothesis a positive, testable approach of 
this kind. 

One of the questions perhaps most 
frequently asked in reaction to this 
hypothesis of the nature of the living 
clocks is the following: How can small 
imposed metabolic oscillations involv- 
ing changes of only a few percent be 
responsible for timing observed biolog- 
ical cycles often involving tremendous 
energy changes? This, clearly, is no 
insurmountable problem. In our every- 
day experience the schedules of rail- 
ways, airlines, and factories, and even 
our own daily work patterns, involving 
relatively huge energy changes, are in 
fact timed by clocks or watches so low 
in energy output that a few dust par- 
ticles may suffice to stop them. The liv- 





ing clock system would appear to be 
another example of a class of physio- 
logical phenomena referred to as trig- 
gered responses. It is a common biolog- 
ical experience that there need be no 
fixed relationship between the energies 
of the stimulus and the response. 

In conclusion, it may readily be seen 
that all the major evidence that has been 
marshaled in support of an independ- 
ent internal clock system with periods 
of close to, but seldom exactly, 24 hours, 
can quite rationally be interpreted in 
terms of organismic natural periods 
precisely corresponding to geophysical 
periods, from which all other observed 
periods are derived through phasing as 
functions chiefly of light and tempera- 
ture. And the unequivocal evidence at 
hand that organisms under so-called 
constant conditions are, indeed, directly 
deriving these natural periods renders 
it highly probable that the ultimate 
period-giver for all the observed per- 
sistent rhythms, from the sidereal day 
to the year, comprises simply a con- 
tinuing reaction of the exogenously 
rhythmic living thing with its fluctuat- 
ing, physical environment (29). 
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Environmental Radiation 


and Cancer 


No threshold is demonstrable, and incidence 
may have rising inflection with intensity. 


Although there is no longer room for 
doubt that ionizing radiation may cause 
cancer in man (see 7), any estimate of 
the potential danger, in this regard, of 
increase in the level of environmental 
radiation contains an element of uncer- 
tainty. This arises from our lack of in- 
formation regarding the shape of the 
curve relating dose rate (incident radi- 
ant flux) and the incidence of cancer in 
the population. Without such informa- 
tion we are forced, in any estimation 
we may make, tacitly to assume a shape 
for that curve, and in this we are likely 
to be influenced by our ideas of the 
mechanism of carcinogenesis, a matter 
on which there is not general agreement. 
The assumption of a linear relationship 
may be justified as a first approxima- 
tion, but this does not have experimental 
or other support. This article is present- 
ed with the hope that data relating to 
another kind of environmental radiation 
—ultraviolet light—may be of service 
in this regard. 


Induction of Cancer 
by Ultraviolet Light 


“Non-ionizing” radiation in the ultra- 
violet spectrum induces cancers of the 
skin of experimental animals with 
cuantitative predictability, the long- 
wavelength limit for this carcinogenic 
action lying at about 0.32 ,. Sunlight, 
having its short-wavelength limit at 
about 0.29 p, contains a small fraction of 
these carcinogenic wavelengths, and 
evidence converges to indicate that this 
is a principal cause of cancer of the 
skin in man. The evidence (reviewed in 
2) includes, besides inferences from the 
experiments on animals, the fact that 
skin cancers are largely limited to ex- 
Posed areas—principally the face—and 
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that there is a correlation with latitude 
such as might be expected if this radia- 
tion were the cause. The carcinogenic 
wavelengths are the same as those that 
cause sunburn, and it is probable that 
there is at least an indirect casual rela- 
tionship between the two processes. The 
outer horny layer of the skin acts as a 
protective filter against the sunburn- 
producing, carcinogenic, radiation, and 
this is found to be more opaque for 
negro than for white skin. Correspond- 
ingly, skin cancer is relatively rare in 
the Negro population as compared to the 
white. 

Cancer induction by ultraviolet radia- 
tion has been the subject of a good deal 
of quantitative experiment, and it would 
seem reasonable to attempt to apply 
some of the information gained there- 
from to the case of ionizing radiation— 
lacking as we do the comparable infor- 
mation regarding the latter. I have dis- 
cussed elsewhere various aspects of car- 
cinogenesis by ultraviolet light (2); not 
all of these aspects will be treated here, 
but only those that seem to bear direct- 
ly on the present problem. For this pur- 
pose it will be unnecessary to adopt any 
specific hypothesis for the intimate 
mechanism, although the quantitative 
evidence regarding carcinogenesis by 
ultraviolet light appears to exclude some 
of those that have been proposed. 


A Cumulative Process 


Figure 1 presents in a general way a 
relationship that has been found in 
these experimental studies (see 2 for a 
detailed description). The curves show 
the distribution of cancers within a ge- 
netically homogeneous population of al- 
bino mice (strain A, males) exposed to 
ultraviolet light at regular intervals until 


cancer appears. The curves represent 
the result of dosages ranging in relative 
value from 1 to 32, each dose béing 
twice the preceding one. The logarithm 
of the time required to reach a given 
percentage incidence of cancer in the 
population follows a normal distribu- 
tion, and when different dosages are 
used the curves move along the abscissa 
without change in shape or slope; this is 
not the case if the dosage terminates 
before the cancers appear. The dosage 
relationship is described for any per- 
centage incidence level by 


Df/i== (1) 


where D is the dose of ultraviolet radia- 
tion delivered at each exposure, i is the 
interval between these exposures, ¢ is 
the time to appearance of the cancer (in 
practice, the time required to reach a 
volume of approximately 60 mm’), and 
a is a constant for the given percentage 
incidence level. This relationship sug- 
gests a continuous, cumulative process 
—for example, that to be expected for a 
constantly accelerated growth process. 
Such a relationship is not easily com- 
patible with the idea of independent 
periods of induction and growth, nor 
with abrupt genetic changes, as is im- 
plied in the somatic mutation hypoth- 
esis (2). 

Although the doses of ultraviolet 
radiation were given separately at reg- 
ular intervals, the dose rate being held 
constant, the same relationship may be 
expected to hold if the radiation is 
given continuously at lower dose rates. 
In such case we may replace Eq. 1 with 


it=f (2) 


where J is the dose rate—that is, the 
radiant flux per unit time—and 8 is con- 
stant for the particular incidence level. 
It is seen that the time to appearance of 
the cancers is proportional to the square 
root of the dose rate. 

But in the present problem we are 
concerned with the effect of an increase 
in the dose rate on the percentage in- 
cidence of cancer within the population. 
Let us refer to Fig. 1, where the vertical 
line labelled L corresponds to 500 days, 
approximately the normal average life- 
time of these mice. It is seen that the in- 
cidence of cancers to be expected within 
the population during this average life- 
time is a function of the time to cancer 
appearance—that is, the period at the 
end of which a cancer becomes detect- 
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able. The same should be true for any 
other type of cancer in any other pop- 
ulation, whether or not the function has 
the same form as in the present case. 
From the diagram we see that the dos- 
age corresponding to curve 4 would pro- 
duce cancer in about 77 percent of the 
population, the dosage corresponding to 
curve 2 in about 13 percent, and the 
dosage corresponding to curve 1, in a 
fraction of 1 percent too small to ex- 
press within the dimensions of the dia- 
gram. These curves give no evidence of 
a “threshold” below which cancer is not 
induced. On the contrary, they indicate 
that any dosage may induce cancer in 
some fraction, however small, of the 
population. Thus, the experimentally 
determinable lower limit of carcinogenic 
effect of this agent—and so far as we 
know, of any other agent—should be a 
function of the average life-time of the 
animals concerned and the size of the 
population studied. Actually, in the case 
of carcinogenesis by ultraviolet light, 
there is some evidence of a slight degree 
of recovery from the carcinogenic proc- 
ess, and so it is possible that a threshold 
exists at some very low level. But it is, 
of course, completely infeasible to deter- 
mine that threshold if it exists. The data 
also indicate that recovery is a negligible 
factor—that carcinogenesis by ultravio- 
let light is a cumulative process and for 
all practical purposes may be regarded 
as essentially irreversible and nonthresh- 
old (2). 


Dose Rate and Percentage 
Incidence of Cancer 


To help in explaining the way in 
which the percentage incidence of can- 
cer, estimated at the average life-time 
of the population, varies with dose rate, 
let us have recourse to the diagram 
in Fig. 2. Here the curves 1, 2, and 4 
of Fig. 1 are represented on a probabil- 
ity grid, which turns the sigmoid per- 
centage curves into straight lines. The 
units along the ordinate are the com- 
monly used probits, which may be trans- 
lated directly from percentages by use 
of an appropriate table. The probit value 
5 corresponds to 50-percent incidence, 
and this may be chosen as the axis. We 
then write 


pat [log t—logts]} +5 (3) 


where P is the probit value, read along 
the ordinate; o is the standard deviation 
(the reciprocal of which measures the 
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Fig. 1. Percentage incidence versus time to appearance of cancers of the skin of the 
ears of mice exposed to repeated doses of ultraviolet light, based on experiments de- 
scribed in (2). Note that plotting the logarithm of the days to tumor appearance results 


in a normal distribution of the percentage 


incidence of tumors. The numbering of the 


curves indicates relative dosages ranging from 1 to 32, each dose being twice the preced- 
ing one. The highest dosage value (32) corresponds to the minimum time observed for 
a given dosage relationship—that is, when equal doses were given 5 days per week. The 
vertical line L represents the approximate normal life-time of these mice. 


slope of the curve, and which is con- 
stant); and fs is the value of t at probit 
ne 

Rearranging Eq. 2, writing for the 
specific case of 50-percent incidence 
(probit 5), and taking logarithms 

log t= —'’% log /+% 


log Bs (4) 


and substituting in Eq. 3 


P= 7 [logt+ % log/ — % log B;]+ 5 (5) 
Holding t constant at the value corre- 
sponding to the average life-time (L in 
Fig. 1), and collecting constants as C 
P = (%) log 1 +C (6) 
Translating the probit values into 
percentages and plotting in terms of J, 
instead of log J, we obtain from Eq. 5 
the curve shown in Fig. 3. It is seen 
that at low percentage incidences the 
slope of this curve becomes steeper 
with increase in dose rate. That is, the 
higher the dose rate from which we start, 
the greater the increment in percentage 
incidence of cancer within the popula- 
tion with increment in dose rate. At 
higher incidences (approaching 50 per- 
cent) this tendency is reversed. 


Relation to Cancer Induction by 
Ionizing Radiation 


Let us picture what this would mean 
with regard to cancer induction in man 
by ionizing radiation if the same sort of 
relationship held. The steady back- 
ground dose rate of ionizing radiation 
coming from cosmic rays and radio- 


activity in the earth’s crust cannot be 
reduced and may be assumed to be the 
cause of a certain very low incidence of 
cancer in the human population. If this 
rate is raised by a given increment, an 
increase in cancer incidence is to be ex- 
pected. A second, equal increment of 
dose rate should result in a greater in- 
crement in cancer incidence than that 
produced by the first one. Successive 
increments would thus be increasingly 
dangerous, until a relatively high inci- 
dence of cancer had been reached—in- 





PROBIT 





LOG t 


Fig. 2. Curves 1, 2, and 4 of Fig. 1, 
plotted on a probability grid (probits), 
which turns them into straight lines. 
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deed, such incidence as would seem in- 
tolerable if the human race is to con- 
tinue. 

A parallel situation should exist in 
the case of deposition of radioactive 
strontium in bone, which may cause 
leukemia and other cancers (7). A given 
amount of Sr” in the bones may be as- 
sumed to provide a virtually steady 
dose rate of ionizing radiation within 
the body. An added amount of radio- 
strontium would be expected to raise 
the dose rate and hence the incidence 
of cancer; and, again, successive incre- 
ments would be expected to have in- 
creasingly greater effect in the lower 
incidence range. 

But is there any real justification for 
carrying over the evidence from ex- 
periments with non-ionizing radiation? 
It may be objected that the primary ac- 
tion of these two types of radiation is 
different, and that, hence, no direct re- 
lationship is to be expected. In answer it 
must be pointed out that the biological 
effects of these radiations are generally 
similar, particularly as regards the kinds 
of quantitative relationships observed, 
and that we have no evidence to the con- 
trary with regard to cancer. To the 
best of my knowledge there are no data 
on experimental carcinogenesis by ioniz- 
ing radiation that have been obtained 
in a manner comparable to those with 
ultraviolet light, nor that will permit 
a comparable analysis; and until such 
data have been obtained it seems wisest 
to accept the parallel. Moreover, car- 
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Fig. 3. The effect of dose rate on the per- 
centage incidence of cancer in a popula- 
tion; based on the data illustrated in Figs. 
1 and 2. 


cinogenesis by ultraviolet light has the 
aspect of a cumulative process, and it 
seems most likely that the carcinogenic 
effect of ionizing radiation will turn out 
to be the same, in which case similar 
quantitative relationships are to be ex- 
pected. The normal distribution of can- 
cer incidence found in connection with 
ultraviolet light appears to be based on 
the cumulative effect of a number of 
randomly distributed factors—as may 
be better appreciated from a more com- 
plete analysis of the data and conditions 
(see 2). It would not be surprising if the 
curve relating cancer incidence in man 
from ionizing radiation did not follow 
a smooth, normal distribution, as does 
that found for genetically homogeneous 
mice exposed to ultraviolet light: the 
curve might well be skewed in the for- 


AAAS Chicago Meeting 


The preparations for any large scien- 
tific meeting—even if it is a recurrent 
yearly event, and one with a basic pat- 
tern—are difficult fully to appreciate 
except by those who have been in- 
volved. The annual national meeting 
of the American Association for the 
Advancement of Science is particularly 
complex, uniquely  interdisciplinary, 
and variable with respect to the num- 
ber and identity of the many partici- 
Pating societies. Typically, all 18 AAAS 
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Raymond L. Taylor 


sections have programs, often sym- 
posia one to six sessions in length; 
some 40 to 50 of the 240 affiliated 
societies will meet with the Associa- 
tion and sponsor programs varying 
from single sessions or social events to 
full-scale national meetings with con- 
current sessions extending over four or 
five days. Several affiliates regularly 
arrange regional meetings or sponso” 
special two- or four-session symposia. 
Another 40 to 50 societies are official 


mer case. Nevertheless, any curve result- 
ing from the accumulated effects of a 
number of randomly distributed factors 
should have a rising inflection at low 
incidences, and so the above general 
analysis should be applicable. 

While much uncertainty must con- 
tinue to exist, certain things appear 
clear from the above analysis: There 
is no definite reason for assuming a 
threshold for carcinogenesis, and it is 
infeasible to test the possibility by direct 
experiment. Thus, there is no justifica- 
tion for assigning a “safe” upper limit 
for environmental ionizing radiation as 
regards the genesis of cancer. The as- 
sumption of a linear relationship be- 
tween cancer incidence and dose rate 
(see /) is justifiable only as a tentative 
first approximation. The curve may be 
expected to have a rising inflection at 
low percentage incidences of cancer, 
in which case estimates based on a 
linear extrapolation would tend to 
minimize the effect of increase in dose 
rate. 

It is to be emphasized that what has 
been said here does not apply to the 
production of genetic mutations (in the 
usual sense), which are abrupt, separate 
events and hence must have a different 
quantitative relationship to dose rate, 
but only to the induction of cancer. 
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cosponsors of the sectional or societal 
programs of others. Altogether, the 
AAAS meeting may exceed 300 ses- 
sions that range from highly specialized 
to broad and general ones—arranged, 
however, so that there is a minimum 
of conflict for their potential audiences. 

The decision of the Board of Di- 
rectors on the site of the meeting is 
always made some two to five years 
in advance. After a survey of the avail- 
able physical facilities, basic decisions 
for the meeting and its local commit- 
tees are made a year ahead. Some of 
the sectional programs are virtually 
complete early in the spring, but others, 
especially those with sessions for con- 
tributed papers, are not ready for the 
printer until early October. 

The preliminary announcement of 
the seventh Chicago meeting [Science 
129, 1431 (24 May 1959)] indicated 
the general scope of this year’s con- 
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vention of the Association. The 
synopses of the programs, which be- 
gan to appear in Science on 30 Oct. 
and have appeared in each issue since, 
have provided additional information, 
but only the General Program, which 
should reach advance registrants by 
first-class mail within the next week, 
can furnish a full appreciation of the 
scope and quality of this year’s 126th 
AAAS meeting. 

There are events scheduled by the 
Association as a whole, including two 
sessions reserved for the AAAS Gen- 
eral Symposium, “Moving Frontiers 
of Science IV,” the AAAS Presidential 
Address and Reception, two meetings 
of the Council and other business ses- 
sions, and the AAAS Smoker for all 
registrants the final evening. On other 
evenings there are coffee hours and 
smokers for the science teachers, for 
geologists, and for biologists. There are 
General Sessions sponsored by com- 
mittees of the Association, a Junior 
Scientists Assembly especially for 
science-minded high-school students, 
and the distinguished evening addresses 
or lectures sponsored by the Society 
of the Sigma Xi and the United Chap- 
ters of Phi Beta Kappa (jointly), the 
Tau Beta Pi Association, and the Na- 
tional Geographic Society. Innovations 
this year include an AAAS-sponsored 
Popular Lecture especially for inter- 
ested residents of the Chicago area, 
and “Dutch treat” social hours follow- 
ing two of the evening events. 

The large-scale exhibits of the An- 
nual Exposition of Science and Indus- 
try and the programs of the AAAS 
Science Theatre — both, necessarily, 
only for registrants—are in themselves 
worth a trip to Chicago. Optical com- 
panies, instrument makers, supply 
houses, publishers of books, maps, and 
encyclopedias, and others who provide 
the tools and supplies scientists and 
teachers use, collectively, have invested 
a large sum for the opportunity to meet 
those who use their products. No one 
who attends the meetings should fail 
to visit the more than 90 booths. 

An outline of the highlights of the 
meeting and other pertinent informa- 
tion follows. 


AAAS Special Sessions 


One of the characteristic and most 
important features of the annual meet- 
ings cf the Association is the series of 
outstanding general addresses by dis- 
tinguished authorities, sponsored by 
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organizations that meet regularly with 
the AAAS. These special events are 
joint sessions with the Association and 
are open to the general public of the 
city in which the meeting is held. 

Address of the Tau Beta Pi Associa- 
tion; 27 Dec., evening; Donald A. Dahl- 
strom, president, Tau Beta Pi Associa- 
tion, presiding. John T. Rettaliata, Il- 
linois Institute of Technology, will in- 
troduce the speaker; Paul E. Klopsteg, 
president, American Association for the 
Advancement of Science, will represent 
the AAAS. “A New Order of Technc- 
logical Challenge in the Nation’s Space 
Program,” by T. Keith Glennan, Na- 
tional Aeronautics and Space Adminis- 
tration. After the address there will be 
an informal social hour with a “Dutch 
treat” bar available. 

AAAS Presidential Address: 28 Dec., 
evening; Paul E. Klopsteg, presiding. 
“The Development of a Science Pol- 
icy,” by Wallace R. Brode, science ad- 
viser, Department of State, and retir- 
ing president of the AAAS. Prior to 
the address Edward L. Ryerson (Inland 
Steel Company), general chairman of 
the Chicago meeting, will speak briefly. 
After the address there will be an in- 
formal AAAS presidential reception in 
the Terrace Casino and adjacent foyer 
of the Morrison Hotel. All registrants 
and members of the local committees 
are cordially invited to attend. 

Joint Annual Address of the Society 
of the Sigma Xi and the United Chap- 
ters of Phi Beta Kappa; 29 Dec., eve- 
ning. “The Adventure of Learning,” 
Lee A. DuBridge, president, California 
Institute of Technology. Wallace R. 
Brode, retiring president, will represent 
the AAAS. After the address there will 
be an informal social hour with a 
“Dutch treat” bar available. 

Annual Lecture and Film of the Na- 
tional Geographic Society; 30 Dec., 
evening. “Dzibilchaltun: Lost City of 
the Maya,” E..Wyllys Andrews, Tulane 
University. Chauncey D. Leake, presi- 
dent-elect, will represent the AAAS. 


AAAS General Symposium 


At a joint meeting in the spring of 
1956, the Committee on AAAS Meet- 
ings and the secretaries of the AAAS 
sections decided that at each AAAS 
annual meeting there should be one or 
more general sessions for the Associa- 
tion as a whole. The title “Moving 
Frontiers of Science” was adopted for 
these sessions, which consist of reports 
of research trends and findings of such 





broad nature that they are of concern 
to many branches of science. 

Part I, 26 Dec., evening. Alan T, 
Waterman, director, National Science 
Foundation, will preside. “How Did 
Life Begin?” Sidney W. Fox, director, 
Oceanographic Institute, Florida State 
University; ““How Can Artificial Satel- 
lites Help Scientific Research?” William 
H. Pickering, director, Jet Propulsion 
Laboratory, California Institute of 
Technology. Part Il, 27 Dec., after- 
noon. Alan T. Waterman will preside. 
“Genes, Viruses, and Cancer,” Wendell 
M. Stanley, director, Virus Laboratory, 
University of California; “Elementary 
Particles of Modern Physics,” Robert 
E. Marshak, chairman, Department of 
Physics and Astronomy, University of 
Rochester. 


AAAS Conferences 


In addition to the Academy Confer- 
ence, several conferences have become 
recurrent events at AAAS meetings. 
These conferences are open to all who 
are interested. Academy Conference, 
27 and 28 Dec.; Conference on Scien- 
tific Communication, 29 and 30 Dec.; 
Conference on Scientific Manpower, 
28 Dec. 


AAAS General Sessions 


Science in the Promotion of Human 
Welfare. Establishment of the AAAS 
Committee on Science in the Promo- 
tion of Human Welfare was authorized 
at the Washington Council Meeting of 
the AAAS in 1958. Members of the 
committee are: Barry Commoner, chair- 
man; Robert B. Brode; Harrison Brown; 
T. C. Byerly; Laurence K. Frank; H. 
Jack Geiger; Frank W. Notestein; Mar- 
garet Mead, ex officio. 

“Science and Our Future,” 27 Dec., 
morning. Symposium arranged by Barry 
Commoner, Washington University, 
who will preside. Speakers: Norbert 
Wiener, Massachusetts Institute of 
Technology; Brock Chisholm, formerly 
director-general, World Health Organi- 
zation; H. Burr Steinbach, chairman, 
Department of Zoology, University of 
Chicago. 

Science and Mathematics. The AAAS 
Cooperative Committee on the Teach- 
ing of Science .and Mathematics was 
established in 1941 by representatives 
of several scientific societies, to work 
on educational problems whose solution 
can be obtained better through coopera- 
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tive action than by any single scientific 
group working alone. 

Session; 27 Dec., evening. Brother G. 
Nicholas, University of Notre Dame, 
will preside. “The Extended Science 
Teaching Improvement Program,” John 
R. Mayor, AAAS. Discussants: F. B. 
Dutton, Michigan State University; J. 
A. Brown, University of Delaware; J. 
R. C. Brown, University of Maryland. 
“NASDTEC Study of Teacher Certifi- 
cation,” William P. Viall, associate di- 
rector, Washington, D.C. Panel discus- 
sion, “A Report on Recommendations 
for the Preparation of High School 
Teachers of Science and Mathematics 
—1959.” Participants: Harold E. Wise, 
University of Nebraska; E. J. McSwain, 
Northwestern University; Charles E. 
Olmsted, University of Chicago; Wayne 
Taylor, Michigan State University. 

Session; 30 Dec., afternoon. John R. 
Mayor, AAAS, presiding. “Secondary 
School Science Curriculum Studies.” 
Speakers: Malcolm K. Smith, Physical 
Science Study Committee of Educa- 
tional Services, Inc.; E. G. Begle, Yale 
University; Arnold B. Grobman, Uni- 
versity of Colorado; Robert L. Heller, 
University of Minnesota; Robert Silber, 
Central High School, Evansville, In- 
diana. 


AAAS Popular Lecture 


The Committee on AAAS Meetings 
has felt that each annual meeting of 
the Association might well include a 
lecture on a scientific subject, by an 
eminent authority, especially for the 
interested citizens of the community. 
Such lectures, which are regular occur- 
Tfences at the meetings of the British 
Association, have occasionally been 
held under AAAS auspices, but there 
have been none in recent years. This 
year’s Popular Lecture, sponsored by 
the Association as a whole, is open to 
all interested persons on a first-come 
basis: 29 Dec., evening; George Gay- 
lord Simpson, of the Museum of Com- 
parative Zoology, Harvard University, 
will lecture on “The World into Which 
Darwin Led Us.” Chauncey D. Leake, 
College of Medicine, Ohio State Uni- 
versity, president-elect of the AAAS, 
will preside. 


AAAS Science Theatre 


The AAAS Science Theatre, a per- 
manent feature of the Association’s 
annual meeting, presents each year a 
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selection of the latest domestic and 
foreign scientific films—throughout the 
meeting period. Note that, in the fol- 
lowing schedule, programs are repeated 
at different times to increase the op- 
portunities for those attending the ses- 
sions of the 126th meeting to see par- 
ticular films. The Association is greatly 
indebted to all those who made these 
pictures and lent them for showing. 
Admission is restricted to those who 
wear the AAAS Convention Badge. 

Hours of the Science Theatre. 27-29 
Dec., 10 a.M. to 6 P.M.. 30 Dec., 10 
A.M. to 2 P.M. 


Sunday Morning, 27 Dec. 


The X-17 Story. Presented by Air 
Force Film Library Center. 

Refining Copper from the Sudbury 
Nickel Ores. Produced by International 
Nickel Company, Inc. 

The Bottom of the Sea. Produced by 


Columbia Broadcasting System for 
“Conquest.” 
Life of the Molds. Produced by 


Chas. Pfizer & Co., Inc. 

Hospital Sepsis—A Communicable 
Disease. Produced by American Medi- 
cal Association, American College of 
Surgeons, American Hospital Associa- 
tion, and Johnson and Johnson. 

People to People. Produced by In- 
terdepartmental Committee on Nutri- 
tion for National Defense. 

Journey into Spring. Produced by 
British Transport Service for British In- 
formation Service. 

The Georges Bank Radar Station 
(Texas Tower No. 2). Produced by 
Charles Hegyes for Raymond Interna- 
tional and DeLong Corporation. 


Sunday Afternoon, 27 Dec. 


Solar Flares. Produced by Audio- 
Visual Education Center in collabora- 


tion with McMath-Hulbert Observa- 
tory. 
Rocket Range Australia. Produced 


by the Australian Commonwealth Film 
Unit in conjunction with the Depart- 
ment of Supply. 

Dislocations in Graphite. Produced 
by Atomics International, a division of 
North American Aviation, Inc., and 
the United States Atomic Energy Com- 
mission. 

The World of Microbes. Produced by 
Tokyo Cinema. 

Cancer Cells. Produced by Tokyo 
Scientific Cinema. 

Life Before Birth. Produced by Co- 
lumbia Broadcasting System for “Con- 
quest.” 

Fire Ant on Trial. Produced by Agri- 


cultural Research Service, United States 
Department of Agriculture. 

Quetico. Produced by Quetico Foun- 
dation. 

Seven Bridges of Koenigsberg. Pro- 
duced by Bruce Cornwall Productions. 

Tick Paralysis in Man and Animals 
in North America. Produced by the 
Rocky Mountain Laboratory of the Na- 
tional Institutes of Health. 


Monday Morning, 28 Dec. 


Survie du Coeur. Produced by So- 
ciété Nouvelle Pathé Cinema. 

Cave Dwelling Fauna. Produced by 
Filmtec Production. 

Paths of Steel. Produced by United 
States Steel Corporation. 

A Tree is Born. Produced by Forest 
Service, United States Department of 
Agriculture. 

Oil from Rubber. Produced by Esso 
Research Corporation. 

Water Control. Produced by the 
Portland Cement Association. 

Shock Waves in Schlieren Film. Pro- 
duced by Shell International. 

Warning in the Dark. Produced by 
Institute for Experimental Psychology, 
University of Innsbruck, Austria. 

Disorders of the Heart Beat. Pro- 
duced by Churchill-Wexler Film Pro- 
ductions. 

Cobalt-60 Radiotherapy of Cancer. 
Produced by Otto F. Joklik, Transcon- 
tinental Atomic Company. 


Monday Afternoon, 28 Dec. 


Same as Sunday morning, 27 Dec. 


Tuesday Morning, 29 Dec. 


Same as Sunday afternoon, 27 Dec. 


Tuesday Afternoon, 29 Dec. 


Same as Monday morning, 28 Dec. 


Wednesday, 30 Dec. 


The X-17 Story. Presented by Air 
Force Film Library Center. 

Solar Flares. Produced by Audio- 
Visual Education Center in collabora- 
tion with McMath-Hulbert Observa- 
tory. 

Dislocations in Graphite. Produced, 
by Atomics International, North Amer- 
ican Aviation, Inc., and Atomic Energy 
Commission. 

The World of Microbes. Produced 
by Tokyo Cinema. 

Hospital Sepsis —a Communicable 
Disease. Produced by American Med- 
ical Association, American College of 
Surgeons, American Hospital Associa- 
tion, and Johnson and Johnson. 

Life Before Birth. Produced by Co- 
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lumbia Broadcasting System for “Con- 
quest.” 

The Bottom of the Sea. Produced by 
Columbia Broadcasting System for 
“Conquest.” 

Quetico. Produced by Quetico Foun- 
dation. 

Journey into Spring. Produced by 
British Transport Service for British In- 
formation Service. 


Other Symposia 


Mathematics. “The New Look in 
Mathematical Education”; “Trends in 
the Applications of Mathematics”; 
“Today and Tomorrow in the World of 
Computers.” 

Physics. “Recent Advances in Phys- 
ics” (four sessions). 

Chemistry. “Structure and Metabo- 
lism of Collagen”; “Some Recent De- 
velopments in Organic Chemistry”; 
“Some Recent Advances in Inorganic 
and Nuclear Chemistry”; “High Energy 
Radiation Chemistry of Proteins and 
Amino Acids.” 

Astronomy. “The Solar System”; 
“Astronomical Photoelectric Photome- 
try.” 

Geology and Geography. “Quantita- 
tive Terrain Studies” (three sessions); 
“Great Lakes Basin” (three sessions); 
“The Geographer’s Role in Transpor- 
tation Studies”; “Southwest Asia and 
Northern Africa”; “Economic Changes 
in Underdeveloped Areas”; “Origin and 
Development of Limestone Caverns.” 

Biological Sciences. “Some Unsolved 
Problems in Biology, 1959: I, Organi- 
zation of the Cell; II, The Cell in De- 
velopment and Inheritance”; “The Im- 
pact of Electron Microscopy on Biol- 
ogy” (two sessions); “Interactions in 
Nature: Modern Ecology” (four ses- 
sions); “Sand Dune Systems” (two ses- 
sions). 

Zoological Sciences. “Speciation and 
Raciation in Cavernicoles” (two ses- 
sions); “Invertebrate Classification”; 
“The Physiology of Reproduction in 
Birds” (four sessions). 

Botanical Sciences. “Classification of 
Fungus Groups of Debatable Affinity” 
(two sessions). 

Anthropology. “Biology and History 
in Archaeology”; “Technology as a 
Backstop to Anthropology and Archae- 
ology” (three sessions). 

Psychology. “Verbal Learning and 
Meaningfulness”; “Unconscious Proc- 
esses”; “Brain Function and Learning.” 

Social and Economic Sciences. 
“World Population and International 
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Relations”; “Scientific Knowledge and 
Public Policy-making”; “Psychiatry and 
Criminology”; “Problems in Police Ad- 
ministration”; “Research and Training 
in Criminology”; “Use of Computers 
in Simulation of Social Behavior”; 
“Trends in Family Formation and 
Structure”; “Descriptive Statistics”; 
“Statistical Techniques”; “The Pharma- 
cists’ Method of Converting to Met- 
rics”; “The Underdeveloped Areas.” 

History and Philosophy of Science. 
“Theory Construction in Logical and 
Historical Perspectives” (two sessions) ; 
“Empirical and Conventional Elements 
in Physical Theory”; “Induction, Prob- 
ability and Simplicity”; “The Logic of 
Variables and Constants”; ‘“Philosoph- 
ical Issues of the Quantum Theory”; 
“Methodological Problems of Psychol- 
ogy and the Social Sciences”; “The 
Theory of the Public Interest”; “The 
Synthesis of Organization.” 

Engineering. “National and Interna- 
tional Aspects of Systems of Units” 
(four sessions). 

Medical Sciences. “Diet, Serum Lip- 
ids, Lipid Metabolism, and Atheroscle- 
rosis”; “Aging” (four sessions); “Pre- 
medical and Predental Education”; 
“Space Physiology III” (two sessions) ; 
“Roots of Behavior: Animal Behavior” 
(four sessions). 

Dentistry. “Oral Aspects of Aging”; 
“American Dentistry at the Centennial 
Crossroad.” 

Pharmacy. “The Scientist’s Part in 
Protection of the Public” (two ses- 
sions). 

Agriculture. “Germ Plasm Resources 
in Agriculture: Development and Pro- 
tection” (five sessions). 

Industrial Science. “Science Looks at 
the Food Industry”; “Management Sci- 
ence.” 

Education. “Organic and Social Fac- 
tors in Mental Deficiency and Their 
Significance to the Educational Pro- 
gram”; “Weapons of the School in the 
War Against Delinquency”; “Natural 
History”; “Man and Space Travel”; 
“Research Symposium”; “How Atti- 
tudes Affect Disease Control.” 

Science in General. “Senior Acade- 
my Problems’; “Upper Atmosphere: 
Solar Relations” (two sessions); “Re- 
search in Documentation”; “Interna- 
tional Communication in Science”; 
“Principles of Communication.” 


AAAS Business Sessions 


The Board of Directors of the Asso- 
ciation will meet in a private suite in 





the Morrison Hotel at 11 a.M. Sunday, 
27 Dec., and again, at the same hour, 
on Monday, 28 Dec. 

The Council of the Association will 
meet Sunday afternoon, 27 Dec., at 4 
P.M. in the Cotillion room, Morrison 
Hotel. A second session of the Council 
is scheduled for Wednesday morning, 
30 Dec., at 9 A.M. in the same room. 
All members of the Council have been 
notified individually, and it is hoped 
that all can attend. Subjects to be con- 
sidered by the Council (in addition to 
the agenda prepared) usually are first 
brought before the Board of Directors 
through the Executive Officer. During 
the meeting, communications for the 
Board of Directors should be submitted 
in writing and left at the Morrison Ho- 
tel mail desk, addressed to Dael Wolfle. 

There will be a joint luncheon and 
planning session of all Section Officers 
and the Committee on AAAS Meetings 
on Monday, 28 Dec., at 12 noon. Dael 
Wolfie and Raymond L. Taylor, lunch- 
eon cochairmen; Arthur W. Galston, 
Yale University, committee chairman. 


Hotel Headquarters 


The Morrison Hotel is the official 
headquarters of the AAAS; it is where 
the Council of the Association will 
meet and where other business sessions 
will be held. The Press Room—for re- 
ceipt of author’s abstracts and the only 
source of press releases—is in the Hol- 
lywood Room on the mezzanine. 

The Main Registration-Information 
Center, Visible Directory of Regis- 
trants, AAAS Office, AAAS Science 
Theatre, and the Annual Exposition of 
Science and Industry are all in the 
Morrison Hotel. 

The headquarters of the 18 sections 
and of the participating societies follow 
(the societies are grouped in the same 
sequence as the letters of the sections 
with which they are affiliated). 

Morrison. AAAS; Press; AAAS 
Committee on Science in the Promo- 
tion of Human Welfare; AAAS Coop- 
erative Committee on the Teaching of 
Science and Mathematics; AAAS Sec: 
tions A-Mathematics, B-Physics, D-As- 
tronomy, F-Zoological Sciences, G-Bo- 
tanical Sciences, I-Psychology, N-Med- 
ical Sciences, Np-Pharmacy, O-Agri- 
culture, and P-Industrial Science; As- 
sociation for Computing Machinery, 
Society for Industrial and Applied 
Mathematics; American Astronautical 
Society, American Meteorological Soci- 
ety, Electron Microscope Society of 
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America, Physics Club of Chicago, Sig- 
ma Pi Sigma; American Association of 
Clinical Chemists; Astronomical League; 
National Geographic Society; Ameri- 
can Society of Zoologists, Society of 
Systematic Zoology; American Genetic 
Association, American Institute of Bi- 
ological Sciences, American Society of 
Limnology and Oceanography, Amer- 
ican Society of Naturalists, Beta Beta 
Beta Biological Society, Ecological So- 
ciety of America, Genetics Society of 
America, Mountain Lake Biological 
Station, Nature Conservancy, Society 
of General Physiologists; American So- 
ciety of Plant Taxonomists, Botanical 
Society of America, Mycological Soci- 
ety of America; Tau Beta Pi Associa- 
tion, Western Society of Engineers; 
Alpha Epsilon Delta, American Physio- 
logical Society, American Psychiatric 
Association, Gerontological Society, In- 
ternational Association of Milk and 
Food Sanitarians; American Associa- 
tion of Colleges of Pharmacy, Ameri- 
can College of Apothecaries, American 
Pharmaceutical Association, Scientific 
Section, American Society of Hospital 
Pharmacists, National Association of 
Boards of Pharmacy; American Dairy 
Science Association, American Society 
for Horticultural Science, American 
Society of Agronomy, American Socie- 
ty of Animal Production, Crop Science 
Society of America, Gamma Sigma Del- 
ta, Poultry Science Association, Society 
of American Foresters, Soil Science So- 
ciety of America; Society for Industrial 
Microbiology, Institute of Management 
Sciences; American Council on Women 
in Science; American Geophysical Un- 
ion; Argonne National Laboratory; 
Chicago Academy of Sciences; Confer- 
ence on_ Scientific Communication; 
Honor Society of Phi Kappa Phi; Inter- 
national Geophysical Year; National 
Academy of Sciences; National Asso- 
ciation of Science Writers; National 
Science Foundation; Scientific Re- 
search Society of America; Sigma Delta 
Epsilon; Society of the Sigma Xi; 
United Chapters of Phi Beta Kappa; 
U.S. Atomic Energy Commission. 


Registration 


The AAAS Main Registration-Infor- 
mation Center is located in the lobby 
of the Morrison Hotel. It will be open 
a follows: 26 Dec., 27-29 Dec., 8 
AM. to 8 P.M.; 30 Dec., 8 A.M. to 6 
P.M, 

Badges and General Programs may 
also be obtained at the supplementary 
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registration desks, but supplementary 
literature, maps, and the like will be 
available only at the Main Registration 
Center. Advance registants (who have 
received programs and badges prior to 
the meeting) are urged to visit the 
Main Registration Center at any con- 
venient time to obtain these items. 

Supplementary Registration Desks. 
For the convenience of those attending 
the 126th meeting, there are two sup- 
plementary hotel registration desks, as 
follows: Sherman, 26 Dec., 10 a.m. to 
9 P.M.; 27-28 Dec., 8 A.M. to 8 P.M., 
La Salle, 27-28 Dec. 9 A.M. to 8 P.M.; 
29 Dec., 9 A.M. to 6 P.M. 

Guests at the Hamilton Hotel will 
find the Morrison convenient for reg- 
istration. Guests at the Bismark should 
register at the Sherman. 

Registration Fee. The AAAS regis- 
tration fee, which, intentionally, has 
been kept at a minimum, is $3; a 
spouse or child of senior-high-school 
age not wishing a separate Program, 
may register for $1, if he registers at 
the same time as the accompanying 
regular registrant. Each regular regis- 
trant receives a receipt, a Convention 
Badge, and the General Program—the 
only publication containing the pro- 
grams of the 18 AAAS sections and 
of the 94 participating organizations. 
Any person who purchases an advance 
copy of the General Program but does 
not register in advance and who then 
attends the meeting has agreed to com- 
plete his registration by paying $1— 
and is expected to do so—at the Main 
Registration Center, or at one of the 
two supplementary registration desks, 
after which he receives his Convention 
Badge and the privileges that go with it. 

AAAS Convention Badge. Every 
thoughtful person will wish to register 
and thus pay his share of the expenses 
of the meeting. The AAAS Convention 
Badge indicates that you are a com- 
plete participant in this 126th conven- 
tion of the Association. The badge 
should be worn throughout the meeting 
because (i) it reminds others to regis- 
ter, and (ii) it is needed for admission 
to the Annual Exposition of Science 
and Industry, the AAAS Science The- 
atre, and the AAAS Smoker, and (iii) 
it helps your friends to find you. 

Visible Directory of Registrants. The 
Visible Directory of Registrants, for the 
maximum convenience of all, is located 
in the foyer near the Annual Exposi- 
tion of Science and Industry, on the 
first floor of the Morrison Hotel. It is 
open at all times. The registration cards 
of all registrants are placed in the Vis- 


ible Directory soon after registration. 
The arrangement is alphabetical. The 
cards of advance registrants are com- 
pletely alphabetized and typed, since 
they are posted in Washington prior to 
the meeting; all other registration cards 
are filed to the second or third letter of 
the surname (Ba, Be, and so forth). 
Members of the press, exhibitor per- 
sonnel, and guests are included in the 
Visible Directory—on blue cards in- 
stead of yellow. Registrants will find 
the Visible Directory invaluable in de- 
termining the convention addresses of 
friends attending the meeting. 

Mail, Telegrams, and Messages. Mail 
and telegrams addressed in care of the 
AAAS will be held at the AAAS Of- 
fice, Parlor E, on the second floor of 
the Morrison Hotel. Telephone and per- 
sonal messages will also be filed alpha- 
betically in the AAAS Office, and the 
names of those for whom they are in- 
tended will be posted on a bulletin 
board near the Visible Directory. The 
Association assumes no_ responsibility 
for the delivery of mail or of telegrams. 

Society Meal Function Tickets. Tick- 
ets to the dinners or luncheons of any 
section or any participating society are 
obtainable only from its representa- 
tives, either during preceding sessions, 
at the AAAS Information Center, or at 
supplementary Registration Desks. 


Local Travel Directions 


At this 126th meeting, since the five 
hotels used are all within two blocks or 
less of each other, no travel directions 
are necessary except, perhaps, to reach 
the points of interest listed below. For 
these, if necessary, ask at the AAAS 
Information Center in the Morrison 
Hotel. 


Tours and Points of Interest 


At this meeting there will be no 
formal tours sponsored by the AAAS 
as a whole, but certain sections and 
participating societies have planned 
tours and field trips, as noted in their 
programs. 

Chicago, second largest city of the 
nation, is justly famous for its down- 
town skyscrapers, scenic lake shore, 
and extensive park system. The follow- 
ing are of particular interest. 

Adler Planetarium and Astronomical 
Museum. Lake Front, near the Natural 
History Museum. Open daily, except 
Christmas and New Year’s, 10 a.M. to 
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5 p.M.; show nights (Tuesday and Fri- 
day) until 9:30 P.M. 

Art Institute of Chicago. Michigan 
Ave. opposite Adams St. Open week- 
days 9 a.M to 5 P.M.; Sundays 12 noon 
to 5 P.M. 

Chicago Academy of Sciences. 2001 
N. Clark St., in Lincoln Park. Open 
daily, except Christmas, 10 a.m. to 5 
P.M. 

Chicago Board of Trade. La Salle St. 
and Jackson Blvd. Open Monday to 
Friday, except holidays, 9:30 a.m to 
1:15 P.M. Movie every 45 minutes. 

Chicago Board of Trade Observa- 
tory. La Salle St. and Jackson Blvd. 
Open daily 9 A.M. to 5 P.M., except 
Christmas. 

Chicago Historical Society. N. Clark 
St. and W. North Ave. in Lincoln 
Park. Open Monday through Saturday 
9:30 a.M. to 4:30 p.m; Sunday 12:30 
P.M. to 5:30 P.M. 

Chicago Natural History Museum. 
E. Roosevelt Rd. and Lake Shore Dr. 
Open daily 9 a.M. to 5 P.M. 

Chicago Zoological Park, Brookfield, 
Ill. Open daily 10 a.m. to 5 P.M. 

Lincoln Park Conservatory. Lincoin 
Park between W. Webster and W. Ful- 
lerton Sts. Open daily 9 a.m. to 5 P.M. 
No guide service after 3 P.M. or on 
Saturday, Sunday, and holidays. 

Lincoln Park Zoo. Lincoln Park, be- 
tween W. Webster and W. Fullerton 
Sts. Open daily 9 a.m. to 5 P.M. 

Museum of Science and Industry. E. 
57 St. and South Shore Dr. Open daily 
9:30 aM. to 5:30 p.M.; Sunday and 
holidays, 10 A.M. to 6 P.M. The U.S. 
Science Exhibits from the International 
Science Exhibition, Brussels World’s 
Fair 1958, are now on display at the 
Museum of Science and Industry. 

John G. Shedd Aquarium. E. Roose- 
velt Rd. and Lake Shore Dr. Open 
daily, except Christmas and New 
Year’s, 10 A.M. to 4 P.M. 

University of Chicago Oriental Insti- 
tute. E. 58 St. and University Ave. 
Open 10 A.M. to 5 P.M. except Monday 
and holidays. 


AAAS Public Information Service 


The necessity for the general public 
to be kept informed whenever feasible 
of the results of the scientific research 
and development which it supports, di- 
rectly or indirectly, is evident. Organ- 
ized science and the individual scientist 
must have the understanding and sup- 
port of intelligent citizens in all walks 
of life if they are to contribute effec- 


1552 


tively to the over-all advance of Amer- 
ican democracy. It is, of course, equal- 
ly important that information for the 
public concerning advances in science 
be clearly and accurately disseminated 
and without sensationalism. Progress in 
this direction in recent years has been 
in most instances outstanding, thanks 
largely to members of the National As- 
sociation of Science Writers, other ac- 
credited science reporters, managing 
editors of American newspapers, and 
program managers of radio and televi- 
sion stations. 

One of the four objectives of the 
AAAS is to try to increase public un- 
derstanding and appreciation of the im- 
portance and promise of the methods 
of science in human progress. For this 
reason, and to protect authors of pa- 
pers from being misquoted by the 
press, the Association maintains a pub- 
lic information service for each of its 
annual meetings. Sidney S. Negus, 
Medical College of Virginia, Rich- 
mond, has been director of this service 
for most meetings since 1938. 

During the meeting, it is in the in- 
terest of accuracy and completeness 
that science writers frequently wish to 
discuss various research results with in- 
vestigators. If you are asked to coop- 
erate in this respect or to participate 
in a press conference, please do so— 
not only for your own protection but 
for the benefit of science in general. 
Scores of science writers will be cover- 
ing this great scientific convention from 
the Press Room in the Morrison Hotel. 
News stories filed by them will be pub- 
lished and broadcast throughout the 
world. The assistance of authors in 
helping to make them accurate is 
earnestly solicited by the Association. 

This year, the AAAS is fortunate in 
having the continued services of Dr. 
Negus, and also the services of its Lo- 
cal Committee on Public Information, 
headed by Allen H. Center, vice presi- 
dent in charge of public relations, Leo 
Burnett Company, Inc. 


Chicago Committees 


It would be quite impossible to ar- 
range a large and complex meeting and 
to carry it through to a conclusion suc- 
cessful in all respects if it were not for 
the devoted services of many local sci- 
entists and other members and friends 
of the Association. They merit the un- 
stinted appreciation of all who attend. 
It is noteworthy that Edward L. Ryer- 
son accepted the general chairmanship 





of the Chicago meeting without delay, 
appointed the local committees prompt- 
ly, and has kept in close touch with all 
phases of this year’s meeting. 


General Chairman 


Edward L. Ryerson, 
Company. 


Inland Steel 


Committee on Exhibits 


William V. Kahler, president, Illinois 
Bell Telephone Company, chairman. 

Robert C. Becherer, president, Link- 
Belt Company. 

Joseph L. Block, chairman, Inland 
Steel Company. 

Nelson C. Dezendorf, vice president, 
Electro-Motive Division, General Mo- 
tors Corporation. 

John W. Evers, president, Common- 
wealth Edison Company. 

Robert S. Ingersoll, president, Borg- 
Warner Corporation. 

Edwin A. Locke, Jr., president, Un- 
ion Tank Car Company. 

Lenox R. Lohr, president, Museum 
of Science and Industry. 

Brooks McCormick, executive vice 
president, International Harvester Com- 
pany. 

Clair M. Roddewig, president, Asso- 
ciation of Western Railways. 

Carroll Roseberry, vice president, 
Westinghouse Electric Company. 

Ross D. Siragusa, president, Admiral 
Corporation. 

W. J. Peak, assistant vice president, 
Illinois Bell Telephone Company, sec- 
retary. 


Committee on Finance 


Harry O. Bercher, executive vice pres- 
ident, International Harvester Com- 
pany, chairman. 

Other members. Allen Center, chair- 
man of the Committee on Public In- 
formation, and all the members of the 
Committee on Exhibits are serving also 
on the Committee on Finance. 


Committee on Physical Arrangements 


James H. Smith, associate superin- 
tendent, Chicago Public Schools, chair- 
man, 

Mrs. Muriel Beuschlein, assistant 
professor, Department of Biology, Chi- 
cago Teachers College. 

Raymond M. Cook, dean, Chicago 
Teachers College. 

Miss Lorraine A. DeVoe, curriculum 
consultant in science, Chicago Public 
Schools. 

George A. DiPrima, curriculum con- 
sultant in science, Chicago Public 
Schools. 
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Louis J. DiSandro, curriculum con- 
sultant in science, Chicago Public 
Schools. 

James P. Fitzwater, director, Divi- 
sion of Visual Education, Chicago Pub- 
lic Schools. 

David J. Hefferman, assistant super- 
intendent, Chicago Public Schools. 

Philip Lewis, director, Bureau of In- 
struction Materials, Chicago Public 
Schools. 

Thaddeus J. Lubera, associate super- 
intendent, Chicago Public Schools. 

Edward C. Schwachtgen, curriculum 
consultant in science, Chicago Public 
Schools. 

Hobart H. Sommers, assistant super- 
intendent, Chicago Public Schools, vice 
chairman. 


Committee on Public Information 


Allen H. Center, vice president in 
charge of public relations, Leo Burnett 
Company, Inc., chairman. 

Miss Effie Alley, science editor, New 
Chicago American. 

Frederick J. Ashley, director of pub- 
lic relations, Museum of Science and 
Industry. 

John L. Bach, Public Relations De- 
partment, American Medical Associa- 
tion. 

Miss Mildred Bruder, director of 
public relations, Chicago Public Li- 
brary. 

Leo Brown, public relations direc- 
tor, American Medical Association. 

Daniel G. Cahill, manager of public 
relations, Illinois Institute of Technol- 
ogy. 

Robert Dressler, program manager, 
station WNBQ-TV. 

A. C. Field, program manager, sta- 
tion WGN-TV. 
Tom Foy, 

WGN. 

Gene Gillette, division news man- 
ager, United Press International. 

Thelma C. Heatwole, Research Divi- 
sion, Armour and Company. 

Herbert Hibnick, public relations, 
Toni Company. 

John Holland, Publicity Department, 
radio station WIND. 

Richard D. Johnson, progtam man- 
ager, radio station WMAQ. 

Carl W. Larson, publicity director, 
University of Chicago. 

Jack Laugen, director of informa- 
tion services, Northwestern University. 

William A. Logan, director, Bureau 
of Public Information, American Den- 
tal Association. 

Dominic Quinn, program director, 
tadio station WIND. 
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news director, station 


Harold Safford, program director, 
station WLS. 

Arthur J. Snider, science editor, Chi- 
cago Daily News. 

Miss Patricia Hanson, TV station 
WTTW, director of AAAS radio and 
television programs. 

Beverly J. Smith, Leo Burnett Com- 
pany, Inc., secretary. 


Honorary Reception Committee 


Edward L. Ryerson, Inland Steel 
Company, chairman. 

William E. Adams, secretary, Amer- 
ican College of Surgeons. 

William J. Beecher, director, 
cago Academy of Sciences. 

Robert Bean, director, Chicago Zoo- 
logical Park. 

F. J. L. Blasingame, executive vice 
president, American Medical Associa- 
tion. 

Fred R. Bruce, executive secretary, 
Western Society of Engineers. 

K. L. Burroughs, director, Aeronau- 
tical University. 

C. C. Caveny, executive dean, Uni- 
versity of IHinois, Undergraduate Di- 
Vision. 

Walter H. Chute, director, John G. 
Shedd Aquarium. 

Victor Conquest, vice president and 
general manager, Armour Research 
Laboratories. 

Raymond M. Cook, dean, Chicago 
Teachers College. 

C. R. Crakes, educational consultant, 
DeVry Technical Institute. 

Clifford E. Cregg, director, Chicago 
Natural History Museum. 

Bernard §. Friedman, 
Chicago section, 
Society. 

H. Close Hesseltine, president elect, 
Illinois State Medical Society. 

Norman Hilberry, director, Argonne 
National Laboratory. 

Paul H. Jeserich, president, Ameri- 
can Dental Association. 

Robert I. Johnson, acting director, 
Adler Planetarium and Astronomical 
Museum. 

Lawrence A. Kimpton, 
University of Chicago. 

Lenox R. Lohr, president, Museum 
of Science and Industry. 

Herbert E. Longenecker, vice presi- 
dent, University of Illinois Chicago 
Professional Colleges. 

Allan McNab, director of adminis- 
tration, Art Institute of Chicago. 

James F. Maguire, president, Loyola 
University. 

John Maxon, director of fine arts, 
Art Institute of Chicago. 


Chi- 


chairman, 
American Chemical 


chancellor, 


J. Roscoe Miller, president, North- 
western University. 

Leslie G. Morey, vice president, Chi- 
cago Technical College. 

Comerford J. O’Malley, president, 
De Paul University. 

Joseph T. O'Neill, president, Illinois 
State Medical Society. 

R. Marlin Perkins, director, Lincoln 
Park Zoo. 

John T. Rettaliata, president, Illinois 
Institute of Technology, and president, 
Western Society of Engineers. 

Henry T. Ricketts, chairman, Board 
of Governors, Institute of Medicine of 
Chicago. 

John J. Sheinin, president, Chicago 
Medical School. 

R. Sargent Shriver, Jr., president, 
Chicago Board of Education. 

Edward J. Sparling, president, Roose- 
velt University. 

George C. Turner, president, Chi- 
cago Medical Society. 

Benjamin C. Willis, general superin- 
tendent of schools, Chicago Board of 
Education. 


Annual Exposition of 
Science and Industry 


The large-scale AAAS Annual Ex- 
position of Science and Industry will be 
located on the first floor of the Morrison 
Hotel. The exposition will be open only 
to registrants. The exhibits are of in- 
terest to adult professional scientists and 
are not intended for young people. Ac- 
cordingly, admission is restricted to 
registrants; those younger than senior 
high school age are not admitted. The 
hours of the exposition are as follows: 
26 Dec., 7 to 10 P.M.; 27-29 Dec., 10 


A.M. to 6 P.M.; 30 Dec., 9 A.M. to 5 P.M. 


AAAS New Member Service— 
Science, AAAS Publications 


Foyer. Whether or not one is a 
member of the American Association 
for the Advancement of Science, every 
person attending this meeting is cordial- 
ly invited to visit the AAAS booth for 
information concerning the Association 
and its activities. Beyond the satisfac- 
tion of strengthening its work for sci- 
ence, for scientists, and for society by 
one’s membership, there are demonstra- 
ble personal advantages in joining the 
Association. 

Since its founding in 1848, the As- 
sociation has admitted to membership 
not only professional scientists but also 
other men and women who have a gen- 
eral interest in science, who wish to keep 
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informed of the progress of science, and 
who would like to support the high pur- 
poses of the one organization that repre- 
sents all science. The New Member 
Service will be pleased to accommodate 
those who wish to join as of 1 January. 
Those already members conveniently 
can nominate others for membership. 

Included in the annual dues of $8.50 
(for 1960), each member receives the 
new, enlarged Science—the scientific 
newsweekly, which has the content of 
the former Scientific Monthly combined 
with it. Free sample copies will be dis- 
tributed, and all not familiar with this 
leading journal of science should visit 
this booth where symposium volumes 
and AAAS membership insignia are also 
on display. Prospective advertisers may 
obtain sample copies of the magazine 
and the rate card. 


AAAS Traveling Science Libraries 


Booth 25. The AAAS administers this 
experimental loan library program with 
the financial support of the National 
Science Foundation to encourage the im- 
provement of science and mathematics 
instruction, to stimulate the enlargement 
of the science collections of school li- 
braries, and to interest more young peo- 
ple in choosing science careers. It has 
two phases: the Traveling High School 
Science Library of 200 titles which has 
been in circulation since the fall of 1955, 
and the Traveling Elementary School 
Science Library of 160 books inaugu- 
rated in the fall of 1959. The high school 
program currently serves 1700 schools 
and the elementary program 800 
schools. Both collections will be exhib- 
ited and annotated lists of the books 
will be available. Another feature of the 
exhibit is the master set of over 400 
paperbound science books upon which 
the popular annotated list, An Inexpen- 
sive Science Library, has been based, 
and which stimulates reading by high 
school students, college undergraduates 
and nonspecialist adults. 

As an aid to schools purchasing sci- 
ence and mathematics books under the 
provisions of Title III of the National 
Defense Educaticn Act of 1958, the 
AAAS has published, with the collabora- 
tion of subjectmatter specialists, The 
AAAS Science Book List. This repre- 
sents the first time a comprehensive 
recommended list of books for high 
school and public libraries, prepared by 
scientists, has been made available and 
which is rapidly being adopted as a 
standard by the several states. The list 
is available at $1 per copy. 
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Aero Service Corporation 


Booth 1. This year’s exhibit by the 
Relief Model Division of Aero Service 
Corporation will feature the completely 
new, three-dimensionally formed, 18- 
inch relief globe. This globe nas been in 
compilation for over 2 years and is the 
first full-color, preprinted relief globe 
ever placed on the map and globe mar- 
ket. In addition, Aero Service will also 
feature a prototype of their relief model 
of the moon, as well as the standard 
Aero relief maps of major countries, 
continents, and individual states. 


American Institute of Biological Sciences 


Foyer. The AIBS-sponsored Biologi- 
cal Sciences Curriculum Study, sup- 
ported by the National Science Founda- 
tion, is the outgrowth of the opinion 
held by many biologists in the United 
States that life sciences curricula at all 
levels of instruction should be reviewed 
in the light of recent technical and 
scientific advances. The major responsi- 
bilities for the BSCS are to design a 
coordinated and modern curriculum in 
biology, to recommend an appropriate 
placement of the science with respect to 
other courses of study, and to explore 
the possibility of designing special 
courses for exceptional students at all 
levels. 

The exhibit illustrates the organiza- 
tional and operational features of the 
study group. Brochures and newsletters 
describing the project in greater detail 
will be available. 


American Optical Company 


Booth 44. The Instrument Division 
of the American Optical Company will 
show its AO-Baker interference micro- 
scope, which will be demonstrated with 
both shearing and double-focus objec- 
tives. Another important aspect of the 
display will be representative models of 
the Phasetas and Microstar laboratory 
microscopes. Outstanding advantages of 
these microscopes include interchange- 
able and reversible monocular, binocu- 
lar, and trinocular bodies; focusable 
stage with variable Autofocus; wide se- 
lection of mechanical stages, including 
the Micro-Glide stage; Dualcone revolv- 
ing nosepiece; top-quality optics; choice 
of built-in base illuminator or standard 
base with mirror; and durable, dove-gray 
Epoxy finish. Several Cycloptic stereo- 
scopic microscopes will be shown, to- 
gether with a remarkable new stereo- 
camera accessory. AO representatives 
will show how stereophotomicrographs 





can be made in just four quick steps. 
The vertical illuminator for the Cyclop- 
tic stereoscopic microscope will be on 
display. Techniques in proper illumina- 
tion, so necessary to good microscopy, 
will be demonstrated with the Ortho- 
Illuminator. AO will also exhibit its new 
overhead Delineascope and the amazing 
Technamation process—a revolutionary 
projection method that adds motion to 
still transparencies. 


Association of American Railroads 


Booth 37. An exhibit of railroad re- 
search activities will show the electrical! 
pickup, amplifier, and recording equip- 
ment used to study the dynamic action 
of railroad equipment, track, and struc- 
ture by the measurement of displace- 
ment, acceleration, and stress. The 
measurement of displacement by the 
double integration of acceleration will 
be demonstrated and recorded on pen 
recorders, oscillographs, and_ oscillo- 
scopes. Visitors may actuate the pickup 
equipment to produce indications on the 
recorder or oscilloscope. Literature 
describing many other railroad research 
activities will be available. 


Association of 
American University Presses 


Booth 51. Each press participating in 
the exhibit is a separate publishing 
entity, producing technical, medical, 
and scholarly books of vital interest. 
This joint exhibit enables you to see 
books from a number of the university 
presses and, if you wish, to order them 
at the booth. A check list of all the 
books on display is available. 


Basic Books, Inc. 


Booth 2. The exhibit of Basic Books, 
Inc., publishers, features new and recent 
titles of interest ranging trom the be- 
havioral sciences to the natural and 
physical sciences. Among the authors 
represented are Brand Blanshard, J. A. 
V. Butler, George W. Corner, C. D. Dar- 
lington, Edward Hutchings, Jr., Ernest 
Jones, Melanie Klein, P. B. Medawar, 
Karl Menninger, Gardner Murphy, Karl 
R. Popper, Jean Rostand, and Niko 
Tinbergen. 


Bell Telephone System 


Booths 64, 65, and 66. The Bell Tele- 
phone System exhibit will show how 
through science Bell Telephone services 
are becoming more abundant, economi- 
cal, rapid, reliable, and efficient to meet 
the needs of the nation’s expanding 
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economy. Among the many scientific 
projects at Bell Telephone Laboratories, 
the exhibit tells about electronic switch- 
ing, crystals, semiconductors, and mag- 
netics. The importance of some Bell 
System developments in the defense of 
the nation is explained. A demonstra- 
tion tells about world-wide communica- 
tions by satellites. On display is an 
actual model of the Vanguard I satellite 
which has been circling the earth since 
17 March 1958 and is still sending 
signals from its radio powered by Bell 
solar batteries. 


Biological Research Products 


Booth 74. Comparative anatomy is 
most easily taught with the assistance of 
high-quality, inexpensive anatomical and 
fetal specimens derived from cattle, 
sheep, and hogs. Considerable emphasis 
is placed on the true comparativeness to 
human anatomy and the advantages 
available in better packaging in glass for 
individual use and attention and for 
bulk delivery. There are individually 
packaged items such as eyes, hearts, 
brains and kidneys and other items for 
single and double student usage, and 
there are bulk containers of materials 
for mass class distributions. The use of 
the fetal pigs with circulatory systems 
injected with red and blue latex is dem- 
onstrated as the most adaptive specimen 
for both high schools and colleges. Pack- 
aged in polyethylene and with excellent 
and inexpensive manuals, they repre- 
sent the lowest cost teaching materials 
for science, biology, and zoology in 
these high-cost times. We have the talent 
to create and the skill to produce. 


California Corporation for 
Biochemical Research 


Booth 32. California Corporation for 
Biochemical Research will have repre- 
sentatives on hand to discuss exciting 
news about our new products and our 
expanded carbon-14 program. Litera- 
ture and aids for biochemical research 
will be distributed. 


Cambridge University Press 


Booth 10. Cambridge University 
Press has long been a leading publisher 
in the natural and physical sciences— 
chemistry, physics, mathematics, _ bi- 
ology, botany, zoology. It lists among 
its authors some of the world’s most 
distinguished scientists including Sir 
Arthur Eddington, Sir James Jeans, 
George Gamow, Lorth Rutherford, 
Bertrand Russell, A. N. Whitehead, and 
Sir Charles Sherrington. 
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Carolina Biological Supply Company 


Booth 92. Carolina Biological Supply 
Company cordially invites all biologists 
of AAAS to visit with us in our booth. 
This year we will exhibit the items which 
we are listing in our catalog for the first 
time. These items show new departures 
or improvements in standard laboratory 
supplies. On hand will be representatives 
of our staff to demonstrate and discuss 
new techniques which are being de- 
veloped. Registration will be provided 
for our mailing lists for catalogs and 
Carolina Tips. We welcome this oppor- 
tunity to become acquainted with you 
who use our materials. 


Central Scientific Company 


Booth 80. Central Scientific Company 
will exhibit new instruments for science 
teachers and laboratory workers, includ- 
ing new high vacuum pumps, thermo- 
couple and discharge gages for vacuum 
measurements, a complete line of vacu- 
um couplings and connectors; micro 
and motor driven lab-jacks; coefficient 
of resistance apparatus; infinite resist- 


ance voltmeter; Brownian movement 
apparatus; kinetic theory apparatus; 
transistor demonstrator; microwave 


optics equipment; the Mitac gyroscope; 
improved dial-type etched circuit resist- 
ance boxes; low-cost interferometer; 
high voltage generators; up-to-the-min- 
ute periodic tables of the elements; 
atomic models; combination hotplate 
magnetic stirrers; and other laboratory 
apparatus. 


Coca-Cola Company 


Booth 31. Ice-cold Coca-Cola will be 
served through the courtesy and co- 
operation of the Coca-Cola Bottling Co. 
of Chicago, Inc., and the Coca-Cola 
Company. 


Collier’s Encyclopedia 


Booth 5. On display here is the 
scholarly written and continuously re- 
vised, newest, major, indexed reference 
set on the market. Attractively illus- 
trated, Collier’s Encyclopedia features 
over 4000 pages devoted to contem- 
porary science, mathematics, and allied 
areas. You will find outstanding articles 
by topnotch authorities on space satel- 
lites, guided missiles, rockets, and 
atomic science. Also on display is the 
world-famous collection of scientific and 
literary writings known as the Harvard 
Classics. In this library of 51 volumes, 
attractively presented and easy to read, 


one can peruse the original research of 
physicist Michael Faraday, chemist von 
Helmholtz, biologist Louis Pasteur, 
Bacon, Paré, Harvey, Newton, Jenner, 
and Darwin. You will also find copies 
of Collier’s World Atlas and Book of 
Facts. This is one of the most useful 
atlases published and most reasonably 
priced too. 


Coulter Electronics, Inc. 


Booth 88. 


Davis Scientific Instruments 


Booth 70. Davis Scientific Instru- 
ments is well known to psychologists, 
particularly those in the experimental 
and behavorial branches, as a supplier 
of sturdy, dependable instruments. New 
equipment for generating programs of 
events within individual experiments has 
recently been developed and will be dis- 
played for the first time. This equipment 
can also be employed in teaching ma- 
chines for both research and classroom 
use. Also on display will be the well- 
known PD-104 food pellet dispenser 
and the LR-130 liquid pump. This 
equipment for the “demand” feeding 
and watering of laboratory rats has be- 
come the “standard” with psychologists 
in experimental animal behavior, but it 
also has applications in the other biologi- 
cal sciences as well as in the medical 
sciences. 


Denoyer-Geppert Company 


Booths 90 and 91. The Denoyer-Gep- 
pert Company exhibit will consist of 
colorfu!. ..ssectible models of human 
anatomy, similar models used in the 
fields of botany and zoology; some 
osteological preparations will also be 
exhibited. The new Denoyer-Geppert 
Biocraft microscopes will be exhibited 
for the first time, along with a selection 
of high-grade microscope slides. The 
exhibit will include also a display of 
biological specimens embedded in trans- 
parent plastic. The biology department 
exhibit will be supplemented by an ex- 
hibit of geological, geographical, his- 
torical, and foreign language maps, 
atlases, and globes. The globe exhibit 
will include globes for instruction in 
geography, astronomy, and mathe- 
matics. Wall charts in this field will also 
be displayed. The exhibit will include 
also a new and very interesting series 
of colorful wall charts on atomic theory. 
This is a line of teaching materials that 
has been developing steadily since its 
inception in 1916. 
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Lester A. Dine Co. 


Booth 20. Featuring the new sensa- 
tional Eastman Kodak Startech camera 
which is the world’s only camera that 
has been specifically created for closeup 
photography. This inexpensive camera 
is designed with an F64 diaphragm 
opening (this is just like a pin-point for 
a lens) which means that no previous 
photographic knowledge is necessary to 
take amazing color slides or prints with 
the most amazing depth and clarity. The 
Startech takes a picture from a subject 
size of 3 inches square to 3 feet square 
as simply as a simple box camera. In 
addition, we will show the latest in pro- 
jectors and viewers for showing color 
pictures in a classroom or laboratory. 


Educational Testing Service 


Booth 8. Tests, testing programs, re- 
search, and services for selection, 
guidance, scholarship competitions, 
placement, educational evaluation. ETS 
develops tests for direct sale to qualified 
users in schools, colleges, business, gov- 
ernmental agencies and professional as- 
sociations; administers nationwide test- 
ing programs; builds programs tailored 
to special needs; conducts fundamental 
research in measurement, and provides 
professional advisory services. Recently 
entered the field of educational film pro- 
duction. Volume 1, Horizons of Science, 
a new film program for the American 
schools, will be shown during the con- 
vention. 


Electro-Motive Division, 
General Motors Corporation 


Booth 34. Electro-Motive Division of 
General Motors has designed a special 
exhibit for the AAAS Annual Exposi- 
tion of Science and Industry in keeping 
with the scientific nature of the show. 
The heart of Electro-Motive’s exhibit is 
an operating pocket-sized version of an 
electronic device used in regular produc- 
tion to automatically segregate stellite 
and standard engine exhaust valves after 
final inspection. This device became 
necessary after the introduction of the 
new stellite valve which was virtually 
identical in appearance to the standard 
valve. 

The principle of operation of the de- 
vice is the thermoelectric effect, in which 
a heated junction of two dissimilar 
metals produces an electrical potential 
that is characteristic of the metals em- 
ployed and temperature of the junction. 
In this case a constant-temperature cop- 
per probe is used, which when placed in 
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contact with the valve face area, de- 
velops voltages which are either positive 
or negative compared to a constant ref- 
erence voltage—the polarity depending 
on whether the face area is stellite or 
stainless steel. This polarity is then used 
to determine on which side of a trans- 
parent “fence” the valve will go. Each 
type of valve is packaged only on its 
own side of the “fence”, thus reducing 
the possibility of mixed packaging. In 
addition to the working demonstration, 
a mural background depicts the story of 
Electro-Motive and its principle prod- 
ucts—diesel electric locomotives, elec- 
tric generating peaking plants for utili- 
ties, and diesel-electric power for the 
oil drilling industry. 


Elgeet Optical Company, Inc. 


Booth 82. A new line of quality 
microscopes makes its debut at this 
year’s exposition as the Elgeet Optical 
Company of Rochester, N.Y., introduces 
the Elgeet-Olympus microscopes. A full 
range of models will be on display, com- 
prising both research-type instruments 
and microscopes designed primarily for 
instructional application. Elgeet repre- 
sentatives will be in attendance to an- 
swer questions and to demonstrate the 
various features and unique flexibility 
of the new instruments. Already well 
established in the optical industry as a 
leader in the design and manufacture of 
photographic lenses and related equip- 
ment for government and _ industry, 
Elgeet welcomes this opportunity to 
mark its entrance into the field of micro- 
scopy and to demonstrate to AAAS 
members the features which make 
Elgeet-Olympus microscopes outstand- 
ing in design, construction, perform- 
ance, and value. 


Encyclopaedia Britannica 


Booth 30. A great new edition of the 
Encyclopaedia Britannica, and its cor- 
related fact finding and technical re- 
search services, will be on display at this 
meeting. To those who may be interested 
in acquiring Britannica, there is avail- 
able a special exhibit discount. Whether 
your interest is current or for the future, 
please visit our booth. 


Field Enterprises Educational Corporation 


Booth 86. The 1960 edition of the 
World Book Encyclopedia represents 
a major revision of the 19-volume 
World Book which was reviewed as fol- 
lows in the AAAS Science Booklist: 
“Excellent for young people, should be 
in every school library, recommended 





for home use by children, excellent sci- 
ence coverage. Well-selected bibliogra- 
phies, which have been graded and an- 
notated. A reading and study guide 
(volume 19) is an important feature.” 
The 20-volume World Book was pre- 
pared by more than 2500 leading schol- 
ars and authorities. Among the 16 living 
Nobel prize winners who have con- 
tributed to the World Book are Glenn T. 
Seaborg, Harold C. Urey, Selman A. 
Waksman, and Thomas H. Weller. 


Folkways Records & Service Corporation 


Booth 87. Phonograph records, film 
strips, and films that demonstrate and 
document cultures of many people in 
relation to social, musical, and literary 
expression in today’s world. Makes for 
a better understanding of man’s aspira- 
tion to live in one world. Books and 
catalogs will also be displayed. 


Foringer and Company, Inc. 


Booth 24. This year the Foringer ex- 
hibit will focus primarily upon equip- 
ment and apparatus for educational re- 
search and the experimental analysis of 
human behavior. Of course, our well- 
established line of animal instrumenta- 
tion has been refined and expanded, and 
will be represented by recently devel- 
oped automatic feeding devices for ani- 
mals and by data recording equipment. 
But the current interest in educational 
problems and their solution finds For- 
inger and Co. ready with a commercial- 
ly available teaching machine for display 
to the scientific public. Certainly those 
with educational research interests, as 
well as industrial scientists, will not want 
to pass up this opportunity to explore 
possible didactic application in their own 
fields. Other featured aspects of our ex- 
hibit will include a variety of automatic 
stimulus presentation and response elici- 
tation devices adapted specifically for 
use with human subjects in medico-psy- 
chological evaluation settings and in the 
experimental analysis of behavior. We 
solicit special attention to the new Osler- 
Foringer discrimination device designed 
to aid work with mentally disturbed 
children at elementary school level. 


General Biological Supply House, Inc. 
(Turtox Products) 


Booths 56 and 57. Members of the 
staff of the General Biological Supply 
House will be present to greet its many 
friends and acquaintances. They will be 
there to meet you personally to discuss 
any special problems which you may 
have. Suggestions or ideas of new prod- 
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ucts or improvements on the present 
ones, as well as ways in which we may 
serve you better, will be gratefully ac- 
knowledged. Our exhibit will consist of 
several new and improved teaching aids 
for biology. We extend to you a cordial 
invitation if you wish to visit the Turtox 
Laboratories while you are in Chicago. 
Transportation from the AAAS Head- 
quarters—to our laboratories and re- 
turn—will be arranged. 


General Electric Research Laboratory 


Booth 11. The Research Laboratory 
will exhibit items from our basic re- 
search program, and several of these will 
be active demonstrations. Specifically, 
we will have on display the “tunnel 
diode.” This is a new electronic com- 
ponent which we think will have far- 
reaching effects on the electronic in- 
dustry. In addition, we will exhibit 
samples of Lucalox, a new ceramic. An- 
other part of the exhibit will be the 
“fuel cell,” which generates electricity 
directly from the union of hydrogen and 
oxygen. The cell has efficiencies of 
greater than 60 percent, operates at 
room temperature, and makes no noise. 
We will have exhibits on fine-particle 
magnets, ultrasonics, and the thermionic 
converter. 


Graf-Apsco Company 


Booth 58. The functionally designed 
Graf-Apsco microscopes are displayed. 
As America’s leading microscope repair 
house, our aim in designing these in- 
struments was to make them as fool- 
proof as possible: the usual points of 
irritation are missing, and the prices are 
unbelievably reasonable. If you have 
any repair or obsolescence problems, 
bring them to us. We shall be glad to 
help you regardless of the make of in- 
strument you have. In addition to micro- 
scopes, a wide assortment of magnifiers 
and dissecting instruments will be on 
display. 


Grolier Society, Inc. 


Booth 61. The Grolier-Americana 
booth will feature the current edition of 
the Encyclopedia Americana, the Book 
of Popular Science, and science titles 
from the list of Franklin Watts, Inc. The 
Americana is a standard, scholarly en- 
cyclopedia particularly strong in its 
coverage of the sciences. The Book of 
Popular Science is the only general-pur- 
pose science reference set correlated 
With the general science curriculum and 
published expressly for use in the school 
library and in general science classrooms 
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at the junior and senior high school 
level. Franklin Watts, Inc., a subsidiary 
of The Grolier Society, is a principal 
publisher of children’s books and is 
noted for the First Book series. 13 Watts 
titles are included in the AAAS Read- 
ing List for Elementary Schools. Also 
available at the exhibit will be material 
correlating Grolier’s Book of Knowledge 
with the elementary curriculum. 


Harper & Brothers 


Booth 19. Both trade books and col- 
lege texts and catalogs will be exhibited. 
Featured will be the new Harper Science 
Library of paperback science books in 
library size. Featured catalogs will be 
the new Harper Science Books for Chil- 
dren, Kindergarten through Grade Nine 
and Harper Science Books for Young 
Adults, Grades 10 through 12. 


D. C. Heath and Company 


Booth 38. You have been hearing 
about the revolutionary high school 
physics course developed by the Physical 
Science Study Committee at M.I.T. Ask 
the Heath representative at Booth 38 
about this course. See the preliminary 
editions of the text and laboratory man- 
uals. Heath will also exhibit elementary, 
high school, and college science and 
mathematics texts geared to modern 
educational trends and practices. 


Institute of Public Information 


Booth 78. Congeners (fusel oil, alde- 
hydes, acids, etc.) are substances found 
in all alcoholic beverages that provide 
the taste, bouquet and color. In large 
amounts, however, congeners may pro- 
duce toxic effects. This exhibit presents 
the results of quantitative chemical 
analyses of congeners found in six lead- 
ing types of distilled spirits along with 
correlated acute oral toxicity studies 
obtained on rats. Pertinent literature 
will be available. 


International Harvester Company 


Booths 62 and 63. International Har- 
vester Company will display industrial 
applications of radioisotopes to practical 
problems in manufacturing and engi- 
neering. Examples of radioisotopes in- 
corporated into a process as tracers illus- 
trate wear measurement and process 
evaluation. Applications of radioisotopes 
as discrete sources of radiation include 
radiography of production parts, and 
process gages. Instrumentation includes 
ratemeters, scalers, portable survey me- 
ters, radiation analyzer, scintillation 
crystal and geiger tube detectors. 


Kahl Scientific Instrument Corporation 


Booths 67 and 68. A display of labo- 
ratory, meteorological, oceanographic 
and radiation instrumentation featuring: 
Dekameter, for dielectric constant deter- 
minations applicable to qualitative and 
purity analyses and water content meas- 
urements; HF titrimeter, for simplified 
indication of titration end points and 
nondestructive pharmaceutical testing; 
Hygrofix, for determining moisture con- 
tent of grains; precision thermometers; 
sand strata samples; specialized glass- 
ware, Piche Atmograph, a recording 
evaporimeter; pollution meter, to record 
particulate aerosols; recording theodo- 
lite, for tracking and printing flight 
vectors; resolving anemometer, for 
elapsed time and directional wind 
speeds; Tetalux, for remote temperature 
and humidity indications. Bacterial bot- 
tom sampler, for sediment samplings 
(particularly in coliform studies); con- 
ductivity meter, for sea water determina- 
tions; high-pressure reversing thermom- 
eters, for soundings at the bottom of 
the deepest oceanic trenches; plastic 
water bottle, for chemical and biological 
samplings where metallic ions are un- 
desirable; sheathed surface thermome- 
ters; two-meter submarine photometer, 
to indicate light penetration through the 
water. Dosage calculating slide rule, for 
radiation characteristics; electrostatic 
dust precipitator, to obtain planchet col- 
lections of aerosols for monitoring; wa- 
ter evaporator, for planchet collection 
of suspended particles. 


Kewaunee Manufacturing Company 


Booths 48 and 49. The exhibit will 
consist of three glove boxes (safety en- 
closures) designed for a variety of re- 
search and production applications. One 
will be set up as a radiochemistry safety 
enclosure for working with alpha and 
weak beta emitters. Another glove box 
will be set up as a safety enclosure for 
bacterial and viral research or experi- 
mentation. The third glove box will be 
a special double-sided enclosure for re- 
search or production work requiring a 
controlled atmosphere. 


Labline, Inc. 


Booth 28. Labline, Inc. will feature 
several new laboratory products. To be 
displayed for the first time, will be the 
new No. 110 test tube incubator, in 
which specimens incubate under 37° 
constant temperature, are fully visible, 
yet remain completely enclosed in the 
cabinet. Also to be seen will be the new 
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1960 models of high and low tempera- 
ture storage cabinets, magnetic stirrers, 
centrifuges and chromatographic and 
electrophoresis apparatus. Labline, Inc., 
manufactures an extensive line of in- 
struments and apparatus for research, 
clinical, bio-chemical and industrial lab- 
oratories. In attendance will be Aiexan- 
der I. Newman, president, Charles V. 
Kelly, asst. sales manager, and Robert 
J. Falk, chief engineer and director of 
product development. 


Arthur S. LaPine and Company 


Booth 14. Arthur S. LaPine and Com- 
pany is exhibiting many new models of 
laboratory apparatus including: Leybold 
rotary gas ballast vacuum pumps; Cole- 
man meters; Collectochrom continuous 
chromatographic apparatus; freeze-dry- 
ers; melting point apparatus; flash-evap- 
orators; atom models; clamps; micro- 
scope slide boxes; Pumpett safety 
pipetting device; set-up supports; Multi- 
mantles; Hamilton microliter syringes; 
and other late developments in labora- 
tory equipment. 


E. Leitz, Inc. 


Booth 15. This exhibit will consist of 
Leitz universal research microscopes.— 
Ortholux UAM with the following 
equipment: plano (flat field) objectives, 
phase contrast equipment with the Heine 
condenser, equipment for fluorescence 
microscopy with HBO 200 high pressure 
mercury lamp. Universal camera micro- 
scope Panphot with xenon lamp and 
equipment for transmitted as well as 
reflected light. Medical and laboratory 
microscopes of modern design with rigid 
limbs and moving stages. Fluorescence 
microscopy accessories for same. Leitz 
microtomes for various applications. 
High and low power prism binocular 
magnifiers (for stereoscopic viewing). 
Stereoscopic microscopes with and with- 
out objective rapid changers. Leitz mi- 
cromanipulator with continuous ratio 
control. 


Link-Belt Company 
Booths 76 and 77. 


Mettler Instrument Company 
Booth 18. 


Miles Reproducer Company, Inc. 


Booth 4. The new lightweight, minia- 
ture, self-powered “Recordall” solves 
the record-keeping problem of the physi- 
cian in and out of the office. May be 
slung from shoulder or records in closed 
briefcase. No plug-in records as far dis- 
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tant as 60 feet. No wires—and at the 
same time filters unwanted background 
interferences such as air-conditioners, 
typing, traffic. Ideal for office and bed- 
side interviews. Lectures, staff meetings, 
consultations, hospital rounds, training 
or nurses, telephone, etc. Optional pro- 
vision for excluding everything except 
dictation spoken or whispered close to 
the mike—very useful in car, plane or 
operating room. Starts and stops auto- 
matically by voice-actuation—eliminat- 
ing supervision and the recording of 
silent periods—useful in the operating 
room and with the telephone. Permanent 
recordings need no transcribing. Cost as 
low as 3 cents per hour. Compact belts 
have a total recording capacity up to 
3 hours and 8 hours. Indexed for im- 
mediate and accurate location. Identi- 
fiable. Fileable, mailable. The feather- 
weight file of 100 belts—constituting 
the entire cumulative case-history in and 
out of the office—for that many patients 
—can be carried in one’s pocket. These 
recordings are acceptable by most 
judges as evidence as they are tamper- 
proof. Cannot be erased or demagnet- 
ized. No other recorder like it in the 
world. 


Mistaire Laboratories 
Booth 71. 


Monsanto Chemical Company 


Booth 13. Monsanto will exhibit still 
photographs and other materials con- 
nected with the CBS-TV network pro- 
gram “Conquest.” This is a science 
documentary program produced by 
CBS-TV and sponsored by Monsanto. 
Various subjects are treated in these 
shows and in the exhibit. Examples are: 
cancer research, oceanography, tuber- 
culosis treatment, etc. Present at the 
Monsanto exhibit will be a technician 
from CBS, who will be there for the 
purpose of discussing the technicalities 
of television production. We will also 
be looking for subject matter for future 
shows. 


C. V. Mosby Company 


Booth 9. The C. V. Mosby Company, 
of St. Louis and New York, for almost 
sixty years has served as textbook pub- 
lishers for the medical and biological 
sciences. Our display of many titles will 
include such new 1959 releases as Har- 
rison’s Manual of Comparative Anat- 
omy, Hoskin & Bevelander’s Outline of 
Histology—4th edition, Anthony’s Text- 
book of Anatomy and Physiology—Sth 
edition, Lemon & Russell’s The Plant 
Kingdom (A Laboratery Manual), Geb- 





hardt & Anderson’s Microbiology—2nd 
edition, Francis’ Introduction to Human 
Anatomy—3rd_ edition, Zoethout & 
Tuttle’s Textbook of Physiology—13th 
edition, Braungart’s Laboratory Exer- 
cises in Animal Biology—Sth edition, 
Turner’s Personal and Community 
Health—11th edition, and many more. 


Muscular Dystrophy Associations of 
America, Inc. 


Booth 72. Help and hope for the 
dystrophic patient. The exhibit shows 
the manifestations of muscular dystro- 
phy by means of figure drawings with 
an accompanying text, as well as the 
present known treatment for patients 
with muscular dystrophy. The areas of 
research sponsored by Muscular Dystro- 
phy Associations of America, Inc., are 
presented along with a pictorial view 
of the Institute for Muscle Disease, a 
major center for research into muscular 
dystrophy and related neuromuscular 
diseases. The concept that muscular 
dystrophy occurs in many species of 
animals is also presented by means of 
line drawings. 


National Geographic Society 


Booths 22 and 23. The exhibit of the 
National Geographic Society will feature 
the National Geographic Magazine and 
the Geographic School Bulletins. Also 
on display will be maps, books, pictures, 
and other special educational materials 
of the Society. An automatic projector 
will screen a continuous selection of 
natural color slides. The slides cover 
National Geographic field assignments 
and expeditions and were selected from 
illustrations by staff photographers of 
the National Geographic Magazine. 


National Heart Institute, 
United States Public Health Service 


Booth 46. Cellular physiology of 
aging: varied expressions of a biological 
process. This exhibit by Gerontology 
Branch, National Heart Institute and 
Baltimore City Hospitals presents the 
background, present status, and current 
research on the so-called “age pigments” 
which accumulate in human brain, heart 
and other nondividing cells. 

The first portion presents the overall 
effect of the aging process on popula- 
tions and individuals which was formal- 
ized into a law by Benjamin Gompertz 
in 1823. Part of this section shows the 
fact that the important causes of death 
exhibit a similar kinetic behavior. The 
second portion of the exhibit deals with 
the occurrence of age pigments and 
the magnitude of their accumulation, as 
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a representative change in cellular phys- 
iology which may reflect or underlie a 
portion of the mortality kinetics shown 
above. Results obtained at the Gerontol- 
ogy Branch are here illustrated. The 
third portion outlines current research 
into the nature, i.e., physical and chem- 
ical properties, of these pigment parti- 
cles. Unanswered questions bearing on 
the above are outlined. 


National Science Foundation 


Booths 26 and 27. The National Sci- 
ence Foundation, an independent Fed- 
eral agency, is responsible for promoting 
scientific progress through: (1) develop- 
ing and encouraging the pursuit of a 
national policy for promoting basic re- 
search and education in the sciences; 
(2) initiating and supporting basic scien- 
tific research, and appraising the im- 
pact of research upon industrial devel- 
opment and upon the general welfare; 
(3) awarding scholarships and graduate 
fellowships in the sciences; (4) fostering 
interchange of scientific information 
among American and foreign scientists; 
(5) evaluating scientific research pro- 
grams undertaken by Federal agencies, 
and correlating the Foundation’s scien- 
tific research programs with those under- 
taken by individuals and by public and 
private research groups; (6) maintaining 
a register of scientific and technical per- 
sonnel and providing a clearinghouse 
for information covering such personnel 
in the United States; and (7) initiating 
and supporting, at the request of the 
Secretary of Defense, specific scientific 
research activities connected with na- 
tional defense matters. The NSF ex- 
hibit illustrates operating Foundation 
programs for carrying out these respon- 
sibilities. 

National Scientific Personnel 
Bureau, Inc. 


Booth 42. National Scientific Person- 
nel Bureau, Inc., of Washington, D.C., 
is privileged to extend an invitation to 
prospective employers and employees 
to visit Booth 42. NSPB, Inc., is pro- 
viding an attractive booth, its theme 
being scientific manpower and industrial 
science. Staff of NSPB, Inc., will be on 
hand throughout the convention to wel- 
come, to arrange interviews, to inter- 
view, to list employers, to register em- 
ployees, to meet all who seek the per- 
sonalized service of a professional or- 
ganization which specializes in service 
to scientific and engineering, organiza- 
tional and institutional personnel; serv- 
ice to industry, college and universities, 
hospitals, and governments. Brochures 
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will be available. Appointments for in- 
terviews are being currently arranged 
at NSPB, Inc.’s head office: 1029 Ver- 
mont Ave., NW, Washington 5, D.C. 


National Society for Medical Research 
Booths 83 and 84. 


New American Library 


Booth 12. A special display of the in- 
expensive Mentor and Signet paper- 
bound books selected by the Traveling 
Science Teachers for the basic reference 
collections in their lecture and demon- 
stration program in high schools in 
many states for the 1959-60 school 
year. Includes many of the 56 Mentor 
and Signet titles in the AAAS An Inex- 
pensive Science Library for 1959. This 
AAAS list is a basic book selection guide 
recommended by the Council of Chief 
State School Officers, the National Sci- 
ence Teachers Association, and state 
departments of education for purchase 
of books under the provisions of the 
National Defense Education Act. 


North American Aviation 

Foyer. The exhibit of the Missile Di- 
vision of North American Aviation, 
Inc., has a space and advanced weapon 
system theme. A one-sixth scale model 
of the Hound Dog missile is on display 
along with associated color transparen- 
cies denoting manufacturing, logistics, 
and flight test activities. Also on exhibit 
is a 6-foot moon model which depicts 
the moon surface and its color grad- 
ations. This model was recently shown 
on a nation-wide telecast on the Dave 
Garroway Show. 


Northern Illinois Gas Company 


Booth 36. New science and technol- 
ogy are of major importance to the gas 
industry in developing its future energy 
system. This new knowledge is adapted 
to Northern Illinois Gas Company’s 
operations through the company’s re- 
search department. Three of the various 
means by which this is done are illus- 
trated in the exhibit: (1) sponsored re- 
search. Example: The Institute of Gas 
Technology’s program on gasification 
of Illinois coal. This research is directed 
towards developing a satisfactory sup- 
plement for natural gas; (2) adaptation 
of manufacturers’ new technology to 
solve company problems. Example: 
Minnesota Mining and Manufacturing 
Company’s device which generates elec- 
tricity from gas by thermo-electric tech- 
niques. This is being adapted for ca- 
thodic protection of gas mains. Many 
other applications of thermo-electrics 


are being studied and show great prom- 
ise: (3) research by the company toward 
solving specific problems. Example: Use 
of telephone company voice communi- 
cation facilities with auxiliary equip- 
ment to read industrial gas meters daily 
by dialing a telephone number. 


Oak Ridge Institute of Nuclear Studies 


Booth 69. A free-standing panel dis- 
play outlining educational programs ad- 
ministered by ORINS for the USS. 
Atomic Energy Commission and the 
National Science Foundation will be 
shown. Supplementary information on 
these programs, which range from the 
high school to the postdoctoral level, 
will be available in printed form. 


Office of Naval Research 


Booth 50. The Office of Naval Re- 
search will have an exhibit on oceano- 
graphic research. The exhibit will show 
the four areas of oceanographic re- 
search and briefly describe them. Facili- 
ties engaged in oceanographic research 
are listed. Various instruments used for 
research are illustrated. Included is the 
bathyscaph Trieste, capable of descend- 
ing several miles deep into the ocean. 

Highlight of the exhibit is a globe 
showing undersea areas. Included are 
ocean currents, streams, peaks and val- 
leys. Color slides accompanied by a 
continuous commentary depict methods 
of research and various aspects of the 
ocean presently under study. 


Offner Electronics, Inc. 


Booth 33. Offner Electronics, Inc., 
will exhibit a most versatile direct- 
writing oscillograph assembly. All 
transistorized, the Type R Dynograph 
has a maximum sensitivity of one micro- 
volt d-c. and has a frequency response 
beyond 200 cps, permitting direct writ- 
ing of action potentials. A single set of 
amplifiers permits recording of such 
diverse variables as EEG, strain gages, 
thermocouples, pressure, etc. Ink, heat, 
and electric writing may be used inter- 
changeably with curvilinear or rectilin- 
ear coordinates. Also to be shown is the 
Type T transistor portable EEG. 


Philosophical Library 


Booth 79. The Philosophical Library 
of New York will feature, among its 
new publications, The Future of Science 
(Bertrand Russell), Pictorial History of 
Philosophy (Dagobert D. Runes), and 
The Story of Chemistry (Georg Locke- 
mann). In addition, Dictionary of Aero- 
nautical Engineering, Automation, and 
Cybernetics and Society will be shown. 
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Packard Instrument Company, Inc. 


Booth 45. The products exhibited are 
electronic instruments for detection and 
precise measurement of radioactivity, 
principally in radioisotope studies for 
medical and biochemical research. The 
Tri-Carb liquid scintillation spectrome- 
ter is designed specifically for efficiently 
counting low-energy alpha and beta 
radiation. Two radioisotopes in double- 
labeled compounds may be counted 
simultaneously. The Auto-Gamma spec- 
trometer system counts automatically 
up to 100 gamma-emitting samples, us- 
ing a crystal scintillation detector. Com- 
ponents of this system are shown in use 
as a manual gamma counter. A complete 
gas-flow counting system is provided by 
either the windowless flow counter or 
the Flo-Window counter, with the trans- 
istorized scaler. The proportional count- 
ing amplifier may be used in this sys- 
tem. The ratio-measuring ultraviolet 
monitor is shown with the automatic 
fraction collector, designed for time or 
drop operation. L. E. Packard and Ed- 
ward Polic will represent the company. 


Professional Tape Co., Inc. 


Booth 75. We will display scientifi- 
cally developed adhesive “Time” stand- 
ard and Hi-Temp tapes, labels which 
are completely unaffected by heat 
or steam, cold or freezing temperatures, 
acids or alkalies, moisture, or oxida- 
tion, and which adhere to any sur- 
face. With “Time” autoclave labels 
with TSI (“Time” sterile indicator), the 
invisible word sterile appears on the 
label only after the label has been in 
the autoclave for a complete standard 
sterilization cycle. “Time” scope labels 
(microscopic slide labels), pressure- 
sensitive, represent a complete labora- 
tory service for labeling slides. They are 
available in two sizes, % by % and 
¥e by % inches, in a thick or thin type, 
one for pathological use and the other 
for routine use. They are also available 
imprinted with school name. The labels 
resist all conditions in the laboratory, 
including the water bath, and provide 
a service not heretofore available. They 
will also cling, never peeling or falling 
off, and they conform to legal require- 
ments in most states. 


John F. Rider Publisher, Inc. 


Booth 43. John F. Rider Publisher, 
Inc., 116 W. 14 St., New York 11, 
are publishers of texts and manuals on 
electricity, electronics, space and nu- 
clear age, and allied sciences. 
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Raytheon Manufacturing Company 
Booth 93. 


Science Fair Program 


Booth 85. Because the Science Fair 
Program of the Chicago Public Schools 
has been so successful in encouraging, 
stimulating, and furthering the interests 
of scientifically talented students in ad- 
vance studies and research, a group of 
Chicago business organizations decided 
to “show off’ some of the projects com- 
pleted by Chicago students this past 
year. Almost 4000 students submitted 
over 2000 exhibits in the 1959 com- 
petition. 214 of these were finalist en- 
tries. Several of the award-winning ex- 
hibits (in the fields of biology, chemistry, 
electronics, mathematics, and physics) 


‘will be on display. Chicago’s youngsters 


have forged an enviable record in the 
field of scientific research. Stop by and 
see the results of their efforts. 


Science Library 


Booths 52, 53, 54. The Science Li- 
brary is administered by the AAAS as 
an additional service to publishers of 
books, both exhibitors and nonexhibi- 
tors. It has become an integral part 
of each year’s Annual Exposition of 
Science and Industry. In the Science 
Library, books of all publishers partic- 
ipating are grouped by fields of science 
—a convenience both to the visitor who 
is restricting his inspection of books to 
a single category and to the visitor who 
wishes to browse. Among the publishers 
represented in the Science Library are: 
American Association for the Advance- 
ment of Science; Abelard-Schuman 
Limited; Academic Press, Inc.; Annual 
Reviews, Inc.; Brown University Press; 
Cornell University Press; Cranbook In- 
stitute of Science; Devin-Adair Co., Inc.; 
Emerson Books, Inc.; Folkways Rec- 
ords and Service Corp.; Free Press; 
W. H. Freeman and Company; 
Grove Press, Inc.; Harcourt, Brace and 
Company, Inc.; Houghton Mifflin 
Company; Iowa State University Press; 
Josiah Macy, Jr. Foundation; M D 
Publications, Inc.; McGraw-Hill 
Book Company; University of Michi- 
gan Press; New American Library of 
World Literature, Inc.; W. W. Nor- 
ton & Company, Inc.; Oxford Uni- 
versity Press; Prentice-Hall, Inc.; G. P. 
Putnam’s Sons; Reinhold Publishing 
Corporation; Charles Scribner’s Sons; 
Ivan Sorvall, Inc.; St Martin’s Press; 
University of Texas Press; Yale Univer- 
sity Press; Year Book Publishers, Inc. 





Science Materials Center 


Booth 3. The Science Materials Cen- 
ter exhibit offers a display of its unique 
line of science equipment for use by 
young people in school or at home. 
Many of the products are designed by 
scientists and educators in consultation 
with Hyman Ruchlis, educational direc- 
tor of the Center and former chairman 
of the New York Federation of Science 
Teachers. Of particular interest in the 
display are the exclusive new Pre-Elec- 
tricity Physics Lab, the Calculo Analog 
Computer, the Ultraviolet Science Lab. 
the Brainiac K-30 Computer, the Dyna- 
tron, the Motograph Science Charts, 
and other items. The Science Materials 
Center is a division of the Library of 
Science. 


Scientific Industries 


Booths 40 and 41. The Musser “Co- 
pernican” planetarium is a new and 
revolutionary astronomical development 
designed for use in universities, colleges, 
high schools, museums, government 
training institutions, naval vessels’ navi- 
gation systems, missile and space re- 
search establishments, and _ television 
studios. Conceived as an IGY project 
in 1956, the planetarium is making its 
debut at the AAAS meeting as an edu- 
cational aid in the new space programs. 
One of the most important features of 
the “Copernican” is its electromechan- 
ical computer ephemeris which provides 
virtually instantaneous accurate place- 
ment of all the planetary bodies at any 
given time in thousands of years. The 
breadth of its teaching value in the field 
of astronomy includes such features as: 
star field overlays for various latitudes: 
direct motion and retrograde star maps 
in sidereal and civil times; method for 
finding horizon coordinates; geocentric 
sky reference overlays; overlays show- 
ing P.Z.S. triangles and Sumner lines 
of position on geocentric earth or sky; 
system for teaching pertubation theory 
in satellite orbits, tides, causes of diurnal 
inequalities, and so forth. 

Special overlays show earth-moon 
gravitational field potential for demon- 
strating orbits of satellites, Keplerian 
laws, and so on. The “Copernican” 
shows the actual movement of all the 
planets, moon, and asteroids and con- 
versely the stars, galaxies, and constel- 
lations of outer-space. Ultraviolet light 
is employed in the sky-simulation of 
“outer space”, and internal light units 
are motor-actuated for the planets, as- 
teroids, satellites and comets. 


SCIENCE, VOL. 130 





ing 
Sur 
sea’ 
aid 
tio1 
is | 
in | 
ly 
scic 
of | 
ver 
res 
ing 
org 
col 
tor 
the 
ing 
pla 


cal 
tist 
tio 
nic 
sul 
nic 
sis 


tr 


Co- 
and 
1ent 
ges, 
1ent 
avi- 
Te- 
sion 
yject 
z its 
edu- 
ams. 
s of 
han- 
rides 
lace- 
any 
The 
field 
5 as: 
ides: 
naps 
1 for 
ntric 
how- 
lines 
sky; 
\eOry 
urnal 


noon 
mon- 
erian 
ican” 
] the 
con- 
nstel- 
light 
yn of 
units 
$, as 


ML. 130 





Sigma Press of Medical and 
Technical Summaries, Inc. 


Booth 47. Sigma Press is the publish- 
ing division of Medical and Technical 
Summaries, Inc., a firm devoted to re- 
search and development of educational 
aids and publications for higher educa- 
tion and the professions. The company 
is especially known for its pioneering 
in the development of new, pedagogical- 
ly approved reviews in the basic medical 
sciences. The parent firm is comprised 
of educators and scientists from the uni- 
versities and government and private 
research concerns in the greater Wash- 
ington area. Along with its research 
organization, the company maintains 
complete technical composition and edi- 
torial facilities and provides services for 
the entire publishing operation, includ- 
ing promotion and distribution. The dis- 
play at the AAAS Exposition is designed 
to convey the educationally oriented 
cause of the company to its fellow scien- 
tists, and will demonstrate its innova- 
tions in products and production tech- 
niques. Included will be reports of its 
summer fellowship program for tech- 
nical writers and editorial research as- 
sistants. 


Ivan Sorvall, Inc. 


Booth 73. Ivan Sorvall, Inc., will have 
on display a number of completely new 
Servall centrifuge developments, some 
of which are right in line with the mod- 
ern trend toward automation. Shown in 
operation will be the Szent-Gyorgyi and 
Blum eight-tube continuous-flow centri- 
fuge for uninterrupted processing of 
large quantities of solution at high 
speeds. Also, the type SS-3 push-button 
Superspeed (the first automatic unit in 
its range), the enclosed type SS-4 Super- 
speed, the new RC-2 Servall automatic 
Superspeed refrigerated centrifuge—all 
these of unmatched versatility; a new 
large capacity type GSA _ high-speed 
rotor, and several completely new rotor 
developments, including the “Sharp” 
particle-counting rotor and a field-align- 
ing, swinging bucket rotor. Also on dis- 
Play will be the well-known smaller 
Servall table model centrifuges; the Ser- 
vall Omni-Mixer with a micro-attach- 
ment; and the improved Servall ‘“Porter- 
Blum” microtome. 


Special Libraries Association, 
Illinois Chapter 
Booth 55. The Special Libraries As- 
sociation booth features a display of 
translation materials from the SLA 


4 DECEMBER 1959 


Translation Center, the Office of Tech- 
nical Services, and some of the work 
of various commercial translation agen- 
cies and societies engaged in translation 
activities. The booth will be manned 
with librarians who are prepared to an- 
swer your questions regarding transla- 
tions and related activities. There will 
also be a display of SLA publications 
and informationai brochures regarding 
various services offered by the Special 
Libraries Association. Assistance will 
be given those who wish to inquire 
about SLA and its program, who are 
interested in the details of starting a 
special library, or who are interested 
in librarianship as a profession. 


Spitz Laboratories, Inc. 


Booth 60. Through the many-faceted 
eyes of the Spitz planetarium, school 
systems in almost 200 communities now 
provide a singular experience in which 
both youngsters and adults can acquire 
the basic understanding of the sky and 
earth sciences so important to today’s 
expanding curriculum. The standard 
model Spitz planetarium with its 24-ft 
Fiberglas projection dome has been spe- 
cially designed to create a teaching situ- 
ation where space and time become 
tools of the instructor. Basic astronomy, 
geography, history, mathematics, and 
the humanities are all enriched by the 
planetarium presentation. The experi- 
ence is three-dimensional and curved— 
the illusion is superb; reaction and reten- 
tion are splendid. All school systems 
using the Spitz planetarium have also 
created an excellent public relations 
asset of inestimable educational value 
to neighboring communities. Spitz Lab- 
oratories of Yorklyn, Del., pioneers in 
this fascinating field, offers its services 
and experience wherever a planetarium 
is being planned. 


Tobacco Industry Research Committee 


Booth 39. Information about the na- 
ture and extent of the scientific research 
program developed and directed by the 
Scientific Advisory Board to the To- 
bacco Industry Research Committee. 
The research program, covering all 
phases of tobacco use and health, con- 
tains three main areas of investigation 
within which are the specific fields of 
research. These areas and specific fields 
are described. Grants-in-aid have been 
awarded to 75 scientists in 50 institu- 
tions, and recipients have published 
more than 75 papers in medical and 
scientific journals. 


Henry Turkel 


Booth 16. An exhibit of the data from 
the treatment by medication of 60 mon- 
goloids is presented to demonstrate that 
progressive normalization of the mon- 
goloid through an individualized course 
of medication is now possible. Along 
with the alteration over time of charac- 
teristic physical abnormalities and body 
dysfunctions, the treated patient be- 
comes increasingly receptive to learn- 
ing and enlarges his range of interaction 
with the environment. An anatomical 
classification of mongoloids is utilized 
as a basis for a rational combination of 
drugs whose administration is adapt- 
able to standard office procedures of the 
physician. The goal of progressive nor- 
malization of the mongoloid is effected 
through a combination of drugs whose 
synergistic action tends to eliminate the 
fetal legacy of physiological dysfunc- 
tions of the body in which the abnor- 
malities characteristic of mongolism 
have their origin. The theory and detail 
of the course of medication, the individ- 
ual drugs, dosage levels and duration of 
treatment, as well as regressions of im- 
provements as result of withheld medi- 
cation are shown by means of photo- 
graphs, x-rays and other records. The 
data provide ground for abandonment 
of the fatalistic view, now dominant, 
that nothing can be done to improve the 
mongoloid. 


Union Tank Car Company 


Booth 7. The world’s largest circular 
building without internal supports is 
displayed in model form. Built to a scale 
of % inch to 1 foot, the model of the 
Union Dome represents the type of 
modern repair and maintenance facil- 
ities the company now has in operation 
in Baton Rouge, La., and is building in 
Wood River, Ill. The company, which 
owns and operates the nation’s largest 
fleet of railway tank cars, has attracted 
world-wide attention as the pioneer in 
the construction of large buildings utiliz- 
ing the geodesic principle of design. 
This all-steel dome has a diameter of 
384 feet and rises to a height of 120 
feet. It has a floor area of 110,000 
square feet with no hindering internal 
supports. An indication of the simplicity 
of the dome is the bill of materials which 
calls for only three basic items: (i) the 
hexagonal steel panels, (ii) 6-inch diam- 
eter steel pipe used to interlock the 
vertices of the adjoining panels; and 
(iii) small half-spheres used to anchor 
the 6-inch pipes at the base of the dome 
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to the foundation ring. Graver Tank & 
Mfg. Co. Division—Union Tank Car 
Company, engineered, fabricated, and 
is constructing the Wood River dome 
and is offering similar services on a 
commercial basis. 


Universal Scientific Company, Inc. 


Booth 81. Universal Scientific Com- 
pany, Inc., Vincennes, Ind., represented 
by educational director, Joseph E. Var- 
go, is displaying its electrical and elec- 
tronics educational equipment used in 
science studies. This equipment will be 
demonstrated continuously in our booth, 
showing how the instructor can convey 
complex electrodynamic phenomena ex- 
pediently to students; also will be shown 
how students are inspired into creative 
thinking. With this equipment students 
may study at their respective speeds, 
and progress of the more talented stu- 
dents is not impaired by the less inter- 
ested students. 


University of Michigan Press 


Booth 59. The Ann Arbor Science 
Library, now containing ten books, with 
many more in preparation, will be fea- 
tured by the University of Michigan 
Press. The books in this outstanding 
series are written by top scientists, each 
of whom deals concisely with a sharply 
defined subject in his special field and 
addresses himself to the bright student, 
the educated layman, and the scientist 
who wants to grasp a subject outside 
his own field of research. Mirabile dictu! 
popular science that is not “written 
down.” Revised editions of such stand- 
ard books as Frederick K. Sparrow’s 
Aquatic Mycophycetes will be displayed, 
along with Michigan’s staple science 
titles still used in their present editions. 
Sydney Chapman’s IGY: Year of Dis- 
covery and Alexander Smith’s Mush- 
room Hunter’s Field Guide will espe- 
cially appeal to browsers for their pic- 
torial quality. Michigan’s complete cata- 
logs, seasonal announcements, and illus- 
trated circulars will be distributed at 
the booth. A representative will be on 
hand to answer questions, accept orders, 
and discuss publishing projects. 


Ward’s Natural Science Establishment, Inc. 


Booth 29. Ward’s Natural Science 
Establishment cordially invites partic- 
ipants in the AAAS Convention to visit 
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its booth in the commercial exhibits. 
Ward’s presents for your consideration 
a selection of materials for earth science 
teaching programs and biology. Both 
specimen material and equipment is 
represented. Members of Ward’s staff 
on duty at the booth will be glad to 
answer questions or to discuss with you 
any requirements you may have regard- 
ing natural science materials for teach- 
ing, research, or field work. As the fore- 
most supplier of geology teaching ma- 
terials, Ward’s would especially appre- 
ciate receiving visits from earth science 
teachers, and discussing with them their 
needs and requirements in geological 
teaching aids. Ward’s Geology Division 
offers teaching and reference collections, 
rock, mineral, and fossil specimens, 
and laboratory and field equipment to 
meet nearly every need. 


W. M. Welch Manufacturing Company 


Booth 6. The W. M. Welch Manu- 
facturing Company plans to display 
selected apparatus used in the physics, 
chemistry, and biology laboratories. 
These will include those especially 
adapted to the teaching of science in 
the secondary schools and colleges as 
well as some items specifically designed 
for special use in research and indus- 
trial laboratories. A partial list includes 
stainless steel balances, quick operating 
high vacuum pumps, electrical measur- 
ing instruments, electronics teaching 
devices, Densichron for measuring opti- 
cal density, color saturation, paper 
chromatograms, etc. Many charts and 
other visual aids for teaching science, 
mathematics and physiology as well as 
preserved specimens, synthetic skeletons 
and other biological models will be 
shown. 


Westinghouse Electric Corporation 
Booth 89. 


John Wiley & Sons, Inc. 


Booth 21. John Wiley & Sons, Inc., 
is happy to be at the Exposition of Sci- 
ence and Industry once again. We await 
the pleasure of your company at our 
booth, where we will display a wide 
selection of our college- and profes- 
sional-level technical and scientific pub- 
lications. We hope you will drop by 
for a few moments of browsing and a 
pleasant chat. 





Wilmot-Castle Company 


Booth 17. Two new forms of gaseous 
sterilization, and a new and revolution- 
ary distillation process will be dis- 
played. The Castle Sterile-Aqua system 
offers a simple, efficient, and rapid 
method of converting ordinary boiler 
steam into pyrogen-free water of ex- 
ceptional quality. All secondary heat- 
ing is eliminated, with significant sav- 
ings in distillate cost. The equipment 
requires only about one-fifth the space 
of conventional distillation equipment, 
and is virtually service-free. A 12 gal- 
lon per hour still will be shown. An im- 
portant new advance in the field of area 
sterilization will also be presented. The 
sterilant is intended for rapid steriliza- 
tion of large surface areas. Castle Beta- 
Propiolactone equipment sterilizes and 
allows re-entry within a few hours. The 
new automatic Sterox-O-Matic gas 
sterilizing equipment, designed for the 
low-temperature sterilization, will also 
be shown. 


Zenith Radio Corporation and 
Subsidiaries 

Booth 35. Zenith Radio Corporation 
—Chicago shows a low-noise electron 
beam parametric amplifier in operation. 
This is a vacuum tube which achieves 
stable broad-band amplification at ultra- 
high frequencies with an extremely low 
noise level. The new amplifier is used 
to demonstrate the drop in Johnson 
noise which results when a small resistor 
is cooled from room temperature to 
liquid nitrogen temperature. Rauland 
Corporation — Chicago shows various 
special purpose cathode ray tubes in- 
cluding scan converter storage tubes, 
image intensifiers and high resolution- 
high brightness display tubes. One ex- 
ample of the last-named type is a 21- 
ince round tube capable of a minimum 
resolution of 1000 lines at a light out- 
put of 300 to 500 foot-lamberts. 

Zenith Radio Research Corporation— 
Redwood City, Calif., exhibits views of 
its microsecond flash x-ray equipment, 
as well as x-ray pictures taken at one- 
fifth microsecond with approximately 
100 megawatts instantaneous power. A 
new modulator avoids the damaging 
low-voltage tail of the current transient, 
lengthening the life of the discharge 
tube by several times. 
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Science 


United States and Soviet Union 
Agree to Reciprocal Exchange in 
Peaceful Uses of Atomic Energy 


Vv. S. Emelyanov, head of the 
U.S.S.R. Main Administration for Utili- 
zation of Atomic Energy, and John A. 
McCone, chairman of the U.S. Atomic 
Energy Commission, have signed a 
memorandum providing for a program 
of reciprocal exchange in the field of 
the peaceful uses of atomic energy be- 
tween their respective countries. The 
memorandum will be included as an 
addendum to the U.S.-U.S.S.R. Scien- 
tific. Technical, Educational, and Cul- 
tural Exchange Agreement for 1960- 
61. The new atomic energy plan makes 
general provision for reciprocal ex- 
changes of unclassified information, for 
visits of scientists to unclassified areas, 
and for exploration of the desirability 
of joint sponsorship of unclassified 
projects. 

In order that the International 
Atomic Energy Agency and its inter- 
ested members may benefit to the 
fullest extent from this effort toward 
further development of the peaceful 
uses of the atom, the agency will be 
given all reports and all results of the 
exchanges. The agency will be asked to 
assist, to the extent possible, in the con- 
sideration of possible joint projects 
by sponsoring meetings, symposia, or 
studies considered necessary for such 
planning. 

Emelyanov and McCone have dis- 
cussed unclassified exchanges in the 
fields of controlled thermonuclear re- 
search, basic research in _ nuclear 
physics (including high-energy physics), 
and civilian power reactor technology. 
Such exchanges in these and other areas 
will be proposed in specific detail under 
the general agreement reached by the 
two governments. The groundwork for 
the exchanges was laid in preliminary 
discussions between Emelyanov and 
McCone during the visit of Premier 
Khrushchev in September, during the 
tour of U.S.S.R. atomic energy estab- 
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in the News 


lishments in October by McCone and 
a group of U.S. scientists, and during 
the recently completed tour of U.S. in- 
stallations by Emelyanov and a group 
of Soviet scientists. 

The text of the memorandum that 
has just been signed (except for the 
introduction) follows. The exchange 
arrangements described are subject to 
termination on 30 days’ notice by either 
party. 


Exchange of Visits 


“For the purpose of exchanging in- 
formation on further scientific and 
technical development on peaceful uses 
of atomic energy in their respective 
countries, the parties agree to the fol- 
lowing exchanges of visits of specialized 
personnel composed of groups of three 
to five persons for periods of ten to 
fifteen days on an agreed and reciprocal 
basis. 

“1. Delegations of scientists special- 


| 
; 


V. S. Emelyanov, head of the U.S.S.R. Main Administration for Utilization of Atomic 


Energy, and John A. McCone, chairman of the 


izing in the field of thermonuclear 
research for visits primarily to the 
Princeton Project of the USA and the 
Institute of Atomic Energy of the Acad- 
emy of Sciences of the USSR, but in- 
cluding short visits to additional facili- 
ties engaged in thermonuclear research 
in the USA and the USSR. 

“2. Delegations of scientists special- 
izing in the field of nuclear power re- 
actors, including breeder reactors, for 
visits to facilities in the USA and the 
USSR. 

3. Delegations of scientists in the 
field of high energy physics, for visits 
to facilities in the USA and the USSR. 

“4. Delegations of scientists working 
in the field of nuclear physics, neutron 
physics, and the structure of the nu- 
cleus, for visits to facilities in the USA 
and the USSR. 

“The above visits, as well as addi- 
tional exchanges of visits which may 
be developed in these and other fields 
of the peaceful uses of atomic energy, 
shall be carried out in accordance with 
the following procedures: 

“1. The specific dates and duration 
of visits, the specific numbers and 
identification of scientists and facilities 
involved, and the specific field of ac- 
tivity contemplated by each side for 
each of the visit exchanges, will be 
developed between the U.S. Atomic 
Energy Commission and the USSR 
Main Administration for Utilization of 





U.S. Atomic Energy Commission, 


signing a memorandum providing for a program of reciprocal exchange in the peaceful 
uses of atomic energy between their respective countries. 
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Atomic Energy and confirmed through 
diplomatic channels. At the same time, 
the respective governments will specify 
the permissive travel to be afforded 
beyond the location of the facility in- 
volved. 

“2. In all cases the sending country 
will pay the salary, subsistence, travel 
costs and other expenses of their own 
scientists and personnel both to and 
from their main destination and within 
the host country. The host country will 
be responsible for making suitable ar- 
rangements such as hotel accommoda- 
tions and travel and to provide neces- 
sary interpreters. 


Exchange of Information 


“The Parties agree to exchange in- 
formation on a reciprocal basis through 
the exchange of documents, reports and 
abstracts. Conferences may be held as 
agreed. 

“The Parties agree to: 

“1. The exchange of abstracts of 
unclassified work in peaceful uses of 
atomic energy being conducted in their 
countries. This would include abstracts 
of both formal reports which are pub- 
lished in the technical literature as well 
as informal and progress reports which 
are normally only circulated within 
the atomic energy programs of their 
respective countries. 

“2. In the research reactor and power 
reactor field, the provision of full-size 
copies of such unclassified reports as 
are listed in the abstracts and as are 
requested by the other party. 

“3. The exchange of information on 
radio-isotope production and _process- 
ing development, techniques of appli- 
cation and high intensity sources. 

“4, Abstracts and reports exchanged 
by the Parties shall also be made avail- 
able to the International Atomic Energy 
Agency. 


Joint Enterprises 


“The Parties agree initially to ex- 
amine separately the feasibility of en- 
gaging in joint projects in various un- 
classified areas. 

“Included in the initial exploration 
are joint facilities and undertakings in 
controlled thermonuclear reactions; the 
design and construction of an acceler- 
ator of large and novel type; ap- 
proaches to waste disposal problems; 
nuclear data evaluation and compila- 
tion; and the development of nuclear 
standards. 

“Representatives of the U.S. Atomic 
Energy Commission and the USSR 
Main Administration for the Utiliza- 
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tion of Atomic Energy will meet in the 
first half of 1960 to consider what 
enterprises merit further study and will 
request the International Atomic Energy 
Agency to assist in arranging such 
meetings. 


Instruments 


“The Parties agree to consider the 
possibility of making available new 
scientific instruments under agreed 
terms and on a reciprocal basis. Such 
arrangements will proceed only to the 
extent mutually agreed and permissible 
under the laws and export policies of 
the respective countries.” 


Efforts To Control Locusts in 
Africa Described 


Devastations, famine, and misery 
caused by locust plagues in Africa and 
other tropical countries have been re- 
corded since the beginnings of human 
history. For a long time peoples of those 
lands have had no means of defense, 
and it is now natural to ask whether 
the recent rapid progress of science has 
insured that crops will provide food for 
men, not locusts. 

Technical methods of locust control 
are now extremely effective. There are 
poisons, harmless to man and domestic 
animals if reasonably used, but so 
powerful against locusts that a few 
ounces, diluted in oil and sprayed by 








aircraft as a fine mist on plants or into 
the flying swarm, will kill millions of 
the pests. These methods are used on 
a large scale in many countries and 
have been particularly successful in 
Morocco, Mauritania, Senegal, Chad, 
Sudan, Ethiopia, Somaliland, Kenya, 
Tanganyika, the Middle East, Paki- 
stan, and India. Swarms extending over 
scores of square miles have been ex- 
terminated, and impending danger from 
them has been averted. 


Antilocust Organizations 


Most of the countries threatened by 
locusts now have special antilocust 
organizations, but as recently as 1953 
locusts caused losses in the Somaliland 
Protectorate estimated at £250,000 
($700,000), and in 1954 crops in Soma- 
lia suffered to the extent of £600,000 
($1,680,000), while Morocco lost valu- 
able export crops worth £4 million 
($11.2 million). In 1958, locusts de- 
stroyed crops in Ethiopia which would 
have been sufficient to feed 1 million 
people for a year. In 1959 a similar 
disaster occurred, and food had to be 
imported to prevent famine. 

Such disasters are less frequent now 
because many countries can put up a 
defense against invading locust hordes, 
but this is achieved at great expense by 
maintaining defensive organizations 


even during quiet years. Thus, the East 
African territories (Kenya, Tanganyika, 
and Uganda) have spent, on the aver- 


A locust control officer in Africa views an approaching swarm. A single swarm may 
number 500 million and destroy 200 square miles of vegetation. 
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age, nearly £750,000 ($2.1 million) 
each year on organizations to control 
the desert locust. 

Swarms of the desert locust roam 
freely over a vast area of Africa, from 
the Atlantic coast through West Afri- 
can territories (including Gambia, 
Sierra Leone, Ghana, and Nigeria) to 
the Chad and Sudan republics, Ethio- 
pia, Somaliland, and Aden Protector- 
ate, as well as to Kenya, Tanganyika, 
and Uganda and across the Middle 
East to Pakistan and India. 

The main concentrations vary from 
year to year, and some countries may 
be free for a period while others are 
so heavily invaded as to be unable 
even to defend their crops. The result 
is that, in spite of every effort on the 
part of territorial forces, only part 
of the swarms present in one season 
over the whole vast invasion area are 
killed. In the next year, another group 
of territories is invaded and their anti- 
locust forces may be overwhelmed, 
while the forces in the temporarily 
more fortunate countries are standing 
idle, but still demanding funds in order 
to be ready for the next onslaught. 

The present use of highly efficient 
antilocust forces for local defense only 
is the main cause of failure to reduce 
the current desert locust plague, which 
has continued, with only brief inter- 
vals of respite, for the last 20 years. 
The locust swarms move over hun- 
dreds and even thousands of miles, 
across frontiers which often present 
unsurmountable barriers to territorial 
antilocust forces. 


Efficient Information 


Major concentrations of locusts are 
now predictable, because of the effi- 
cient International Desert Locust in- 
formation Service, operated by the 
Anti-Locust Research Center in Lon- 
don, with support from the Food and 
Agriculture Organization of the United 
Nations. It would be possible, there- 
fore, to move the technical personnel 
and equipment to any danger points 
and to attack the locusts in an area 
Where a _ far-reaching victory, not 
merely a minor local success, would 
be scored. 

Practical plans for organizing stra- 
tegically important operations against 
the desert locust are being considered 
by FAO. They envisage a free ex- 
change of antilocust forces across fron- 
tiers, so that help could be given to a 
heavily-engaged neighbor. This can be 
done, provided there is a previous gen- 
eral agreement on mutual help between 
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adjoining territories, and provided a 
strong and highly mobile antilocust 
reserve unit, which would give power- 
ful support to local forces when neces- 
sary, is created. 


Control of Two Kinds of Locusts 


Such cooperation has already proved 
to be practicable and effective in the 
control of two other kinds of locusts 
which devastated Africa until recently. 
They are the migratory locust and the 
red locust, and their main areas of 
destructive action were to the south of 
the desert-locust region, in many of 
the most fertile countries in Africa. 
Scientific investigations showed that 
each of these species had main areas 
of outbreak, from which swarms spread 
over the greater part of the continent. 
Once these sources of invasion were 
discovered, agreements were concluded 
between the countries to establish and 
to maintain jointly an international con- 
trol organization for each locust species. 

These permanent organizations have 
now been in existence for some 15 
years, maintaining a close watch on 
the locusts and killing the first small 
swarms that threaten to develop and 
to escape from the breeding areas. No 
such escapes have occurred since these 
organizations were formed. 

The desert locust, unfortunately, pre- 
sents a much more difficult problem. 
Since it has no narrowly delimited out- 
break areas, its swarms migrate freely 
over enormous distances and breed 
wherever rain occurs. It is, therefore, 
not yet possible to hope to prevent 
plagues of desert locusts, but effective 
international and _ interterritorial co- 
operation can do much to reduce the 
danger to the rapidly expanding agri- 
culture of Africa and the Middle East. 

B. P. UvAROv 
Locust Research Center, 
London, England 


Foundation Makes Grant for 
Woods Hole Research Vessel 


Oceanographers are to have a new 
research vessel that is being provided 
through a $3-million National Science 
Foundation grant to the Woods Hole 
Oceanographic Institution. The new 
vessel will replace the R.V. Atlantis, 
28-year-old “flagship” of the institu- 
tion’s fleet. 

The grant results from a foundation- 
sponsored series of informal confer- 
ences among government and private 
oceanographers to assess the problem 


of inadequate vessels for oceanograph- 
ic investigations. Because of the prob- 
ability that NSF would be asked to 
support research-vessel construction, it 
made a grant to Woods Hole in 1958 
to study capabilities and preliminary 
designs of various sizes and types of 
craft. This study, in turn, benefited 
from earlier studies made by the insti- 
tution with funds provided by the Of- 
fice of Naval Research. 

A new and distinctive type of re- 
search vessel has been evolved from 
these studies, which combines the best 
features of seaworthiness and perform- 
ance to be found in the “fat” trawler 
and the “lean” Coast Guard cutter. 
The new vessel will be able to operate 
under weather conditions too severe 
for all but one of the present Woods 
Hole vessels and is expected to be one 
of the most efficient and versatile re- 
search ships afloat. 

The vessel will have an over-all 
length of 175 feet, a beam of 36 feet, 
and a displacement, when loaded, of 
1040 tons. She will have an operating 
range of 7500 miles and a cruising 
speed of 12 knots. The ship’s comple- 
ment will be 37 people, of whom 19 
will be scientists and the rest officers 
and crew. Preliminary design plans 
were prepared by the firm of M. Ros- 
enblatt and Son of New York. 

Public attention was focused on the 
needs of U.S. oceanography in Febru- 
ary 1959 when the Committee on 
Oceanography of the National Acad- 
emy of Sciences published a report, 
Oceanography 1960 to 1970. The re- 
port recommended that the United 
States Government, as well as private 
sources, should expand support of the 
marine sciences sufficiently to stimulate 
a doubling of basic research in the field 
within the next 10 years, and that sev- 
eral agencies, including the National 
Science Foundation, should assist in 
the financing of new research ship con- 
struction. 

Actually, the National Science Foun- 
dation as early as 1956 had considered 
the advisability of providing financial 
support for the construction of ocean- 
ographic vessels. It was recognized that 
existing oceanographic vessels would 
require replacement, and also that the 
total “United States fleet” of oceano- 
graphic vessels would have to be en- 
larged. Because of the increasing im- 
portance of this field of science and 
the great cost of the vessels, it was 
early realized that the Federal Govern- 
ment would have to play a significant 
role. 
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The United States Navy has been a 
primary source of support for oceanog- 
raphy, both for basic research and for 
projects of a specific military nature. 
It has joined civilian oceanographers in 
urging increased foundation support. 
The Navy has also requested funds for 
constructing its own oceanographic re- 
search vessels. 

Under the terms of the new NSF 
grant, the Woods Hole Oceanographic 
Institution will submit detailed con- 
struction plans for foundation approv- 
al. The agreement provides for NSF 
concurrence in plans for solicitation of 
bids, award of the contract, and inspec- 
tion of construction. The institution 
will operate and maintain the vessel. 


Houssay Heads Physiology Union 


Bernardo Houssay, chairman of the 
National Research Council of Argen- 
tina, has been elected to serve for the 
next 3 years as president of the Inter- 
national Union of Physiological Sci- 
ences. He is shown here presiding over 
the opening session of the 21st Inter- 
national Congress of Physiological 
Sciences, of which he was president. It 
was later in the congress, which was 
held last August in Buenos Aires, that 
the International Union’s general as- 
sembly elected him to the 3-year term. 
Houssay, who won the 1947 Nobel 
Prize in Physiology and Medicine, is 
director of the School of Medical Sci- 
ences of the University of Buenos Aires. 


— Houssay (center), new president of the International Union of Physiological 
ciences. 
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Grants, Fellowships, and Awards 


Teacher fellowships. In order to 
encourage highly qualified secondary- 
school teachers to improve their com- 
petence by working at the graduate level 
in the various fields of science and 
mathematics, the National Science 
Foundation is again offering a program 
of summer fellowships for secondary- 
school teachers of science and mathe- 
matics. Several hundred awards will be 
made for study beginning in the sum- 
mer of 1960 and continuing for as 
many as three successive summers. The 
program is being administered for the 
foundation by the American Association 
for the Advancement of Science. 

Fellowships will be awarded to sup- 
port individually planned programs of 
study in the mathematical, physical, and 
biological sciences acceptable by the 
fellowship institution toward an ad- 
vanced degree in one of these sci- 
ences. Although fellows will not be re- 
quired to pursue courses of study lead- 
ing to an advanced degree, they will be 
required to pursue studies at that level. 

This fellowship program is in addi- 
tion to the foundation’s support of in- 
stitutes for teachers. In the institutes’ 
programs, teachers are afforded oppor- 
tunities to study in courses of instruction 
especially designed for groups of teach- 
ers. Institute participants are chosen by 
the staff of the institute according to 
locally established criteria. In the fel- 
lowship program, fellows may pursue 
individually planned graduate-level 








study programs at institutions of their 
choice. 

An applicant must (i) be a citizen of 
the United States, (ii) be a science or 
mathematics teacher in a secondary 
school (and have had 3 years’ experi- 
ence in that capacity), and (iii) hold a 
baccalaureate degree or its equivalent. 
Applicants will be evaluated by panels 
of scientists chosen especially for this 
task by the AAAS. 

Stipends will be computed at the rate 
of $75 for each week of tenure. Travel 
and dependency allowances will ordi- 
narily be provided, and the foundation 
will pay for tuition and required fees. 

Teachers should not submit their ap- 
plications directly to the National Sci- 
ence Foundation. Rather, information 
and application materials may be ob- 
tained by addressing a request to Sec- 
ondary School Fellowships, American 
Association for the Advancement of 
Science, 1515 Massachusetts Ave., NW, 
Washington 5, D.C. Completed appli- 
cations must be received by the associa- 
tion by 15 January 1960. 


Scientists in the News 


William A. Hamor, senior director 
of research at the Mellon Institute, 
Pittsburgh, Pa., will retire on 31 De- 
cember after 45 years at the institute. 
Hamor, who is a specialist in the litera- 
ture of chemistry, is the author or co- 
author of nearly 200 articles and pub- 
lications, including five books. During 
his years at Mellon he has also edited 
articles, books, and other publications. 

In 1950 Hamor received the Pitts- 
burgh Award of the American Chem- 
ical Society for “outstanding service 
to chemistry.” Since 1947 Hamor has 
been editor of the American Chemical 
Society’s Chemical Monograph series. 
In addition, he served on the commit- 
tee that established the Priestley Medal 
and the committee that formed the 
petroleum division of the society. At 
one time he wrote a column on indus- 
trial developments for the then Journal 
of Industrial and Engineering Chem- 
istry, which carried the first industrial 
news to appear in any of the society’s 
journals. Later, for 6 years, he wrote 
annual reviews of industrial research 
development for Chemical and Engi- 
neering News. 

Hamor has also been cited as an 
authority in the field of industrial hy- 
giene. Early in his career he conducted 
research on the chemistry and toxicol- 
ogy of anesthetics, and later, research 
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William A. Hamor [Clyde Hare] 


on smoke control; the latter study con- 
tributed to a better understanding of 
chemical factors in municipal planning. 
In 1934 he was influential in the estab- 
lishment of the Industrial Hygiene 
Foundation, now composed of 400 
member companies and public agen- 
cies. In 1945 Hamor served as chair- 
man of the Smoke Abatement Com- 
mittee of the Allegheny Conference 
on Community Development. The con- 
ference was largely responsible for the 
adoption of smoke control measures 
in the Pittsburgh district. 

Hamor is a graduate of the Univer- 
sity of Pittsburgh, where he served as 
professor of chemistry from 1913 to 
1918. He has received honorary de- 
grees from the University of Pittsburgh, 
Grove City (Pa.) College, the Uni- 
versity of Louisville, and the University 
of Miami (Fla.). 


Bowen C. Dees has been appointed 
assistant director of the National Sci- 
ence Foundation for scientific person- 
nel and education. Dees has served the 
foundation since 1951, most recently 
as deputy assistant director for scien- 
tific personnel and education. 


Cornelius Lanezos of the Dublin In- 
stitute for Advanced Studies, at present 
Visiting professor of mathematics at the 
University of Wisconsin, has been 
named winner of the 1960 Chauvenet 
Prize of the Mathematical Association 
of America for his paper “Linear Sys- 
tems in Self-Adjoint Form,” which ap- 
peared in the American Mathematical 
Monthly (65, 665 (1958)]. The award 
will be presented in Chicago on 29 
January 1960 during the Mathematical 
Association’s annual meeting. 
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The Yale University School of Medi- 
cine has reported the following appoint- 
ments: 

William C. Gibson, Kinsmen profes- 
sor of neurological research at the 
University of British Columbia, will be 
visiting professor of the history of 
medicine during the first 3 months of 
1960. 

Horst Bickel, assistant professor at 
the University Children’s Hospital, 
Marburg an der Lahn, Germany, is just 
completing an assignment as visiting 
associate professor of pediatrics. He 
is teaching and continuing his research 
in the field on inborn errors of metab- 
olism. 

Noah Lichtenstein, associate profes- 
sor of biochemistry at the Hebrew Uni- 
versity in Jersualem, is serving this 
year as visiting associate professor of 
biochemistry. He is teaching and par- 
ticipating in graduate seminars. 


Gertrude M. Cox has resigned as di- 
rector of the Institute of Statistics of 
the Consolidated University of North 
Carolina. She will continue for the pres- 
ent as professor of statistics at North 
Carolina State College. 


Louis Herman, lecturer and consult- 
ant for the French Atomic Energy 
Fusion Group, is on leave and will 
spend the year at the Geophysical In- 
stitute, University of Alaska. His work 
will be in spectroscopy and will relate 
to auroral zone phenomena. 


M. G. Candau (Brazil), director- 
general of the World Health Organiza- 
tion, has accepted the 12th World 
Health Assembly’s offer to extend his 
term of office by 3 years. Candau was 
first elected WHO director-general in 
1953. His present directorship expires 
20 July 1960. 


Eugene L. Church, a_ theoretical 


nuclear physicist for U.S. Army 
Ordnance, Pitman-Dunn Laboratories 
Group, Frankford Arsenal, Phila- 


delphia, has received a Secretary of 
the Army’s Research and Study Fel- 
lowship to study for a year atthe Bohr 
Institute for Theoretical Physics, in 
Copenhagen. 


R. H. Painter, entomologist at Kan- 
sas State University, has received the 
Gamma Sigma Delta national award 
for distinguished service to agriculture. 
Painter was cited as an outstanding 
teacher and as an authority on insect 
control through host plant resistance. 


Geoffrey M. Jeffery, senior scientist 
at the laboratory of parasite chemo- 
therapy, National Institute of Allergy 
and Infectious Diseases, has received 
the Bailey K. Ashford Medal estab- 
lished by Eli Lilly and Co. Herbert C. 
Clark, retired director of the Gorgas 
Memorial Institute in Panama, has re- 
ceived the Richard Pearson Strong 
Medal, given by the American Founda- 
tion for Tropical Medicine. The awards, 
given for contributions to tropical med- 
icine, were made at the annual banquet 
of the American Society of Tropical 
Medicine and Hygiene held 30 October 
in Indianapolis, Ind. 


Recent Deaths 


Philip F. Bonhag, Berkeley, Calif.; 
36; associate professor of entomology, 
University of California; 1 Nov. 

Linn F. Cooper, Sarawak, Borneo; 
60; physician who conducted extensive 
research on time distortion in dreams; 
13 Nov. 

James T. W. Granady, New York, 
N.Y.; 70; hematologist and specialist 
in sickle-cell anemia; 12 Nov. 

Otto F. Hunziker, La Grange, IIL; 
85; dairy scientist and retired director 
of research laboratories for the 23 fac- 
tories of the Blue Valley Creamery Co., 
Chicago; former head of the dairy de- 
partment at Purdue University; 15 Nov. 

Charles R. Jacobson, Orange, N.J.; 
31; director of chemical research for 


the Knoll Pharmaceutical Company; 
9 Nov. 
Edward D. Rudderow, Stamford, 


Conn.; 87; physician in general prac- 
tice in New York for 50 years and 
former professor at New York Medical 
College; 15 Nov. 

Edgar C. Schenck, New York, N.Y.; 
49; director of the Brooklyn Museum, 
archeologist, author; 16 Nov. 

William Schoenfeld, Corvallis, Ore.; 
71; agricultural economist who retired 
in 1950 as dean of the School of Agri- 
culture at the University of Oregon; 
13 Nov. 

Otto H. Swezey, San Jose, Calif.; 
90; retired chairman of the department 
of entomology, Hawaiian Sugar Plant- 
ers Experiment Station; 3 Nov. 

Charles Tilden, New York, N.Y.; 
86, professor emeritus of engineering 
mechanics at Yale University; 15 Nov. 

Charles Wilson, Edinburgh, Scot- 
land; 90; 1927 Nobel Prize winner in 
physics; retired professor of natural 
philosophy, Cambridge University; 15 
Nov. 
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Organizing Peace in the Nuclear Age. 
Commission to Study the Organi- 
zation of Peace. Arthur N. Hol- 
combe, Chairman. New York Uni- 
versity Press, New York, 1959. 
xvii + 245 pp. $3.75. 


This volume is the 11th report of 
the research affiliate of the American 
Association for the United Nations 
and the third volume in a series 
dealing with the problem of strength- 
ening the United Nations. Its special 
interest to readers of Science lies in 
one of its three supporting papers— 
“Atoms for peace; the International 
Atomic Energy Agency,” by John G. 
Stoessinger. 

In addition to Stoessinger’s paper, 
the book also contains a short report 
by the Commission and two other sup- 
porting papers: Quincy Wright’s care- 
ful study, “The role of law in the 
organization of peace,” and Arthur 
M. Holcombe’s rather original treat- 
ment of politics in international or- 
ganizations—a treatment which follows 
lines familiar in studies of domestic 
partisan politics, but seldom applied in 
studies of foreign affairs. 

Let us focus attention on Stoess- 
inger’s discussion of the International 
Atomic Energy Agency and on the 
recommendations in the Commission’s 
report which deal with atomic energy. 
Much of Stoessinger’s paper is devoted 
to a detailed and scholarly review of 
the history of that unhappy agency. 
The story starts with a dramatic 
gesture by President Eisenhower, com- 
mitting us to providing fissionable ma- 
terials to other countries, through an 
international agency, to help develop 
peaceful uses of the atom. It was a 
gesture which fitted well into the pre- 
vailing idealistic and unrealistic expecta- 
tions about what atomic energy could 
do to aid in the development of under- 
developed nations. 

The generosity and good will in- 
dicated by the American: stand un- 
doubtedly had some beneficial effects 
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on foreign attitudes, but the problems 
which the proposal had failed to an- 
ticipate made themselves felt from the 
beginning of the negotiations. The na- 
tions involved were split several ways. 
The United States Government in- 
sisted on high standards of inspect- 
tion and control to ensure that the 
material sold by the IAEA would not 
be diverted to military use; such diver- 
sion would bring to a head the night- 
mare of the nth country problem. 
The Soviet Union and the underde- 
veloped countries (the latter haunted 
by fears of colonialism) objected to 
the free movement of inspectors and 
to other similar safeguards. The safe- 
guards being discussed were to be ap- 
plied to the recipients of fissionable 
or source materials. Thus, they pro- 
vided no protection except against 
abuses by the less-developed countries, 
that is, the countries with the least 
nuclear potential. Such provisions 
were clearly of limited efficacy and 
were discriminatory between countries. 
Other issues found the United States 
and the Soviet Union, as _ nuclear 
powers, aligned together against the 
nuclear have-nots. Later, when the or- 
ganization was formed, the Board was 
subjected to all these political pres- 
sures and found itself frequently in 
conflict with the Secretariat, where 
the technicians’ views tended to domi- 
nate. 

These problems, as well as poor 
leadership (which Stoessinger chooses 
not to stress), have left the Interna- 
tional Atomic Energy Agency with a 
relatively small record of accomplish- 
ment. Nations have preferred to buy 
and sell fissionable and source ma- 
terials through bilateral and regional 
agreements. Incidentally, such purchases 
are cheaper, since the IAEA would 
normally obtain its materials at 
market prices and, thus, would need 
to resell at somewhat higher prices. 
Sales and purchases through the 
IAEA entail opening up such opera- 
tions to international inspection, which 


could 
as well as Western inspectors. Since 
inspection is applied only to recipient 


mean inspection by Soviet 


countries, this means inspection by 
Soviet citizens abroad without a cor- 
responding Soviet concession to other 
nations. 

As a result of all these problems 
the IAEA, to date, has sold only 3 
tons of natural uranium (to Japan) 
and is currently negotiating a sale of 
enriched uranium (to Finland). Most 
of the agency’s activities have neces- 
sarily been channeled into other fields 
—for example, a fellowship program 
for training atomic scientists in un- 
derdeveloped countries, and working 
out proposed standard practices for 
health and safety. In short, the [AEA, 
started with much fanfare, now 
promises to become a useful though 
relatively minor agency with a strictly 
technical function for working out co- 
operation on administrative matters 
among those nations who see advan- 
tages in such cooperation. 

Some lessons of this experience are 
implicit in Stoessinger’s story. But 
Stoessinger does not underline these 
lessons, and in the Commission’s report 
they are on the contrary substantially 
denied. The whole experience illustrates 
once more how little leverage there is in 
foreign policy proposals based solely on 
abstract notions of welfare without ref- 
erence to national interests. It takes 
genius in statesmanship to mobilize pow- 
erful considerations of national interest 
behind desired goals of peaceful co- 
operation. Too often, instead, policies 
are adopted which place national in- 
terest on one side and considerations 
of broad principle on the other. When 
these desiderata are thus divorced, the 
gestures made to idealism and _prin- 
ciple look very shallow indeed. 

It is, as the authors point out, in the 
interest of both the Soviet Union and 
the United States to prevent the spread 
of the nuclear club except, perhaps, to 
a very small number of the closest 
allies of both nations. It is not incon- 
ceivable that hard bargaining on this 
point of common interest could lead 
to an agreement in the interest of both 
sides, with each making concessions on 
peripheral points. But it is very hard 
to see what motivation would lead 
either the United States or the Soviet 
Union to channel such support of 
atomic energy development as each 
gives to its trusted allies through « 
control scheme of the IAEA, except 
in return for a guarantee compelling 
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the other to do the same in all in- 
stances, military as well as civil. In 
short, by isolating the control of 
peaceful uses of atomic energy from the 
control of atomic energy for military 
purposes, attempts at the former goal 
have been rendered relatively sterile and 
futile. The strong motivations which 
exist for accepting military controls have 
been rendered irrelevant to the civil 
situation. This leaves no strong motive 
of national interest operating in favor 
of international control of the Atoms- 
for-Peace program. 

Yet the Commission in its report 
says, “We strongly urge the United 
States to make the _ International 
Atomic Energy Agency the focal 
point and major instrumentality of its 
activity in support in the develop- 
ment of the peaceful uses of atomic 
energy in other countries. In specific 
terms, the United States should give 
priority to the Agency rather than to 
bilateral or regional arrangements.” I 
can see little force in the arguments 
educed for such a policy; this policy 
would lead every agreement with our 
friends into a maelstrom of quibbling 
in an agency where representatives of 
the Soviet Union and the neutralist 
countries also sit. It is hard to see why 
we should invite all the difficulties 
entailed in taking action under such 
unfavorable circumstances when there 
are opportunities for easy cooperation 
opened up by the effective unity with- 
in the Western alliance and similar 
groupings. The argument in favor of 
channeling activities through the IAEA 
amounts essentially to a demand that 
we set an example for the Soviet 
Union because it might then, also 
voluntarily, use the IAEA for the 
operation of the Soviet atomic co- 
operative programs. Example setting 
is, unfortunately, flimsy strategy in in- 
ternational affairs. 

In closing, let me emphasize that 
the alternatives are not restricted to 
setting an example by actions that are 
contrary to national interest on one 
hand or by engaging in a_ suicidal, 
nuclear balance-of-power game on the 
other. Nuclear energy clearly requires 
international control. We will have to 
accept the imposition of such controls 
upon us as a price for imposing them 
upon others. The interest that nations 
have in survival is likely to produce 
whatever world-wide agreements are, 
in fact, reached. It is not at all clear 
that quarantining certain subordinate, 
though still important, areas of inter- 
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national relations from infection with 
the great issues of war, peace, and 
power conflict is possible, or even, if 
possible, likely to be constructive. 

Nor is it clear that piecemeal re- 
ductions of tensions improves the 
chances for peace. It is not clear that 
piecemeal restrictions on atomic capa- 
bilities or even atomic weaponry, for 
example, reduce the likelihood of 
atomic catastrophe. It is most probable 
that such functions are nonlinear, 
nonmonotonic, and discontinuous, and 
if that is so, one cannot assume that 
a small sacrifice designed to promote 
a little progress toward international 
control of peaceful atomic energy ac- 
tivities will, at the same time, be a 
step toward preventing an atomic 
holocaust. The case must be estab- 
lished, if at all, by close reasoning 
about the particulars of the interna- 
tional bargaining situation. 

While these issues are not faced in 
the present volume, the historical 
record is clearly and accurately stated. 
Scientists concerned with defense and 
atomic energy matters will find this 
case study both instructive and informa- 
tive. 

ITHIEL DE SOLA POOL 
Center for International Studies, 
Massachusetts Institute of Technology 


Bigger’s Handbook of Bacteriology. For 
students and practitioners of medi- 
cine. Seventh edition by F. S. Stewart. 
Williams and Wilkins, Baltimore, 
Md., ed. 7, 1959. x + 611 pp. Illus. 
+ plates. $8. 


Since the last edition of this excellent 
Handbook (1949), the many advances 
made in several of the fields of bacteri- 
ology have necessitated revision of 
much of the original text. New sections 
have been added on virology and chem- 
otherapy, as well as new chapters on 
disinfection, antigens and antibodies, 
hypersensitivity, bacterial classification, 
and streptococci and coliform bacteria. 

A great deal of technical material in- 
cluded in the earlier editions, which 
was of value to the laboratory tech- 
nician, has been deleted. The chapters 
on pathogenic fungi and protozoa have 
been omitted, because it was felt that 
these specialized subjects required spe- 
cialized treatment. 

While the text has been increased 
by approximately 100 pages, the Hand- 
book was held to Bigger’s objective (ex- 


pressed in the preface to the first edi- 
tion)—to present “all the more impor- 
tant facts relating to bacteria as far as 
they affect man” in a small volume. 

While this text is primarily intended 
for students of medicine, it appears to 
offer a wealth of material for the stu- 
dent nurse. 

The illustrations and plates are ex- 
cellent. 

A. Epwarp A. Hupson 

Goldsboro, North Carolina 


Immunity and Virus Infection. A sym- 
posium. Victor A. Najjar, Ed. Wiley, 
New York; Chapman and Hall, Lon- 
don, 1959. viii + 262 pp. IIlus. 
$10.50. 


This book contains 20 papers pre- 
sented in May 1958 at Vanderbilt Uni- 
versity during a symposium planned by 
the department of microbiology as a 
tribute to the interests of a distinguished 
guest, Sir MacFarlane Burnet. Besides 
being devoted to the disciplines of im- 
munology and virology, the volume has 
no formal organization, and it includes 
a variety of topics. It begins with a bril- 
liant and provocative discussion of the 
clonal selection theory of antibody pro- 
duction by Burnet. Antibody production 
and the related problems of immuno- 
logical tolerance and allergy are dis- 
cussed by several participants. The other 
immunological topics included are sepa- 
ration and purification of antibodies, 
properdin, rheumatoid 7-globulins of 
high molecular weight, and genesis of 
fever in infection. The section on vi- 
rology (also introduced by Burnet) be- 
gins with a highly speculative paper on 
trends in virus research. Luria, in the 
same vein, attempts a new definition of 
viruses, based on recent findings in ge- 
netics. Three papers deal respectively 
with the purification of viruses, the role 
of phage in the toxigenicity of Coryne- 
bacterium diphtheriae, and virus infec- 
tion by “naked” ribonucleic acid. The 
three final papers are devoted to the 
problems associated with vaccination 
against poliomyelitis with inactivated or 
live attenuated virus, and to the effect 
of vaccination on the epidemiology of 
the infection. 

The method of presentation varies 
considerably, too. A few authors discuss 
specific problems, but most summarize 
and discuss recent developments, while 
some thoroughly review old as well as 
new lines of investigation and provide 


1569 








extensive bibliographies. The book con- 
tains an ample number of good illustra- 
tions and an adequate index. 

In this age when scientific informa- 
tion multiplies so rapidly (a fact fully 
reflected in this book), one may justi- 
fiably ask whether the publication of a 
symposium of this type serves as a good 
method for rapid and wide communica- 
tion to students and scientists. Because 
of the tenuous organization of the sub- 
ject matter, the answer is not an un- 
equivocal yes, but the papers are excel- 
lent and the book provides invaluable 
information on a number of current 
topics. 

EMILIo WEIsSs 
Naval Medical Research Institute, 
National Naval Medical Center, 
Bethesda, Maryland 


Free Radicals. An introduction. A. F. 
Trotman-Dickenson. Methuen, Lon- 
don; Wiley, New York, 1959. 142 pp. 
$2.50. 


When I reviewed Trotman-Dicken- 
son’s book Gas Kinetics [Science, 123, 
639 (1956)], I praised it because it gave 
“a useful summary of working equa- 
tions . . . a critical review and tabular 
summaries of experimental results . . . 
a detailed description and evaluation of 
several recently developed experimental 
methods.” Gas Kinetics is a useful mon- 
ograph on a technical corner of the field 
of chemical reactions; the present book, 
Free Radicals, is a highly personal ex- 
position in the broad area of physical 
and organic chemistry where, in either 
gaseous or liquid systems, one en- 
counters free radicals. The treatment is 
so personal that I need to heed “de 
gustibus non disputandum est,” and any 
statements I make are necessarily a com- 
parison of my tastes with those of the 
author. 

The book consists of three short in- 
troductory chapters (24 pages) on the 
general aspects, history, production, and 
properties of free radicals; a long chap- 
ter (94 pages) on the reactions of 
monoradicals; a short chapter (13 
pages) on biradicals; a very short list 
(37 references) of books and review 
articles; and a short subject index. A 
bibliography is not given, although a 
few names and dates and a few refer- 
ences are given at various points in the 
book. 

Because it is a personal account of 
the broad field, this book has the same 
purpose and follows the same pattern 
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as Semenov’s Some Problems in Chem- 
ical Kinetics (translated by M. Boudart; 
Princeton University Press, 1958); yet 
the treatments differ as much as the per- 
sonalities of the authors. Of the two 
books, Semenov’s is more original. Sur- 
prisingly enough, in the list of refer- 
ences given in Trotman-Dickenson’s 
book, (Chapter 6), no mention is made 
of Semenov’s. 

In Gas Kinetics, the exposition of 
theories of reaction rates was very weak. 
This weakness is carried over into the 
present book, and many specific exam- 
ples could be pointed out. One example 
occurs in the discussion of the rate of 
radical recombinations (pages 38-39) 
where we are told “. . . the rate con- 
stants . . . approach the collision rate 
. .. and are two or three orders of mag- 
nitude above the value predicted by 
transition state theory.” Using transition 
state theory, E. Gorin predicted the rate 
constant for recombination of methyl 
radicals to be 1.5 X 10” cm*/mole-sec 
[J. Chem. Phys. 7, 643 (1939)]; the ob- 
served value is 2.2 X 10° cm*/mole-sec 
[A. Shepp, J. Chem. Phys. 24, 639 
(1956) ]. For recombination of trifluoro- 
methyl radicals, transition state theory 
predicts 1.7 X 10"; the observed rate is 
2.3 X 10" [P. Ayscough, J. Chem. Phys. 
24, 944 (1956)]. Obviously Trotman- 
Dickenson has not taken the pains to 
follow the literature or to understand 
the methods of activated complex 
theory. Of course, he is not the only one 
who has erred in this respect. The physi- 
cal chemists’ education usually includes 
too little mathematics and theoretical 
physics for understanding the main cur- 
rent of theoretical developments. Too 
often chemists, frustrated because they 
do not understand a theory, misapply 
the theory and then proclaim its “fail- 
ure.” 

The unique advantage of this book is 
the author’s conscious attempt to unify 
and cover two or three fields which are 
usually treated separately. Who might 
profitably read this book? Certainly not 
novices in chemical kinetics (one 
should disregard the subtitle, “an intro- 
duction”). However, the portions based 
on gas phase photochemistry could prof- 
itably be read by solution kineticists; 
and gas phase kineticists could well re- 
view the items on the chemistry of re- 
actions in solution. The role of this 
book, then, is to widen the horizon of 
narrow specialists in chemical reaction 
kinetics. 

HaroLp S. JOHNSTON 
Department of Chemistry, 
University of California, Berkeley 





Fallacies in Mathematics. E. A. Max- 
well. Cambridge University Press, 
New York, 1959. 95 pp. $2.95. 


Almost everyone who has studied 
high-school mathematics has been con- 
fronted with proofs that 0 = 1 and that 
every triangle is isosceles. This book is 
concerned with these and many more 
fallacies, defined by the author as proofs 
which lead by guile and_ plausible 
reasoning to a wrong conclusion. Some 
of the fallacies are of a trivial nature; 
others lead to a deeper understanding 
of the mathematics involved. Examples 
of both kinds are given, but much more 
emphasis is placed on the nontrivial 
fallacies, most of which come from the 
domain of geometry. 

Maxwell first gives a number of fal- 
lacious proofs from some discipline of 
mathematics such as geometry, algebra, 
differentiation, or integration, and asks 
the reader to discover the fallacious 
step in the argument. Then he pro- 
vides a commentary on each fallacy; 
this may consist of a few words or a 
long discussion. Several of the discus- 
sions on the geometrical fallacies pre- 
suppose a sound knowledge of geom- 
etry, which an English college fresh- 
man may already have but which an 
American student acquires only if he 
takes college geometry. 

The book ends with a series of howl- 
ers which are almost the opposite of 
fallacies; here we find solutions of prob- 
lems by incorrect methods that lead 
to correct results. These howlers were 
taken from real life and provide a cer- 
tain amount of amusement. However, 
much more enjoyment as well as en- 
lightenment is provided by trying to 
detect the fallacies, or at least by read- 
ing the solutions given by the author 
of this lovely little work. 

PHILIP RABINOWITZ 
Weizmann Institute of Science, 
Rehovoth, Israel, and National 
Bureau of Standards, Washington, D.C. 


The Thirteen Steps to the Atom. 
Charles-Noél Martin. Franklin Watts, 
New York 1959 (translation of 
Horizons de France, 1958). 256 pp. 
Illus. + plates. $4.95. 


The thirteen steps of the title are the 
thirteen successive divisions by ten from 
1 centimeter to 1- centimeter. The best 
part of the book is a collection of 118 
superb photographs of such small ob- 
jects as snowflakes, through such very 
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small ones as cells, viruses, and mole- 
cules, to the ultrasmall atomic level. An 
accompanying text explains the size 
range involved and describes the instru- 
ments used to see within this range. 
The text then builds up, in logical 
order, the nature of matter from par- 
ticles to atoms, to molecules and macro- 
molecules, to bacteria and crystals and 
corpuscles, to diatoms and protozoa, 
and, finally, to snowflakes. The text is 
simple and requires no scientific sophis- 
tication to be understood. 

Scientist or layman, adult or juvenile 
will enjoy the photographs. The author 
selected them from many sources, and 
chose each in terms of three criteria, 
“intrinsic beauty, technical perfection, 
and the power to stir the imagination.” 
They cover a wide variety of subjects, 
including (in approximate order of in- 
creasing magnification) snowflakes, sec- 
tions of a flower, the structure of wood, 
diatoms, human bone affected by 
radium, particles of latex, melting iron 
oxide powder, the lashes of spirochae- 
tae of recurrent fever, new and used 
engine grease, polypeptide fibers, the 
skin of a microbe, striated muscle, 
diffraction fringes in an electron micro- 
scope, several examples of molecular 
structure, and the spiraling track of an 
electron caught in a magnetic field. 

The device of starting with objects 
of familiar size and proceeding by 
successive steps to the very much 
larger or very much smaller has been 
used before, but never, in my memory, 
with such a magnificent collection of 
photographs. One of them is repro- 
duced on the cover of this issue of 
Science. 

The book would make a fine present 
for a youngster beginning to be in- 
terested in science, if he can get it 
away from his elders long enough to 
see it. 

DAEL WOLFLE 
American Association for the 
Advancement of Science 


The Science of Mechanics in the Middle 
Ages. Marshall Clagett. University of 
Wisconsin Press, Madison; Oxford 
University Press, London, 1959, xxix 
+ 711 pp. Illus. $8. 


In the good old order of the history 
of science, the physicist teaching the 
elements of mechanics could point to 
a laughably incorrect “Aristotelian” 
view of motion. He could then dismiss 
the Middle Ages, bring Galileo on the 
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scene with a cry of triumph for the 
experimental method and offer, as evi- 
dence for this triumph, the famous 
Tower of Pisa experiment. Thanks to 
the efforts of 20th century historians of 
science, concerned in a more profes- 
sional manner with the publication and 
analysis of the rich medieval sources, 
vast change has been wrought in this 
crucial area. This work is second only 
to that in the neighboring field of 
mathematical astronomy in shedding 
light on the true antecedents of the 
more familiar Renaissance activity and 
in revealing the Middle Ages as being 
more than a period of simple trans- 
mission and stagnation. It is a period, 
rather, in which many of the basic 
issues of later mathematical physics 
were discussed and brought to fruition 
and which lead in a reasonably con- 
tinuous way, to the work of Galileo 
work that we now realize could not 
possibly be truly estimated without this 
knowledge. 

For many years, Marshall Clagett 
has inspired a whole school of collabo- 
rators and students to work on medieval 
mechanical texts and to bring to fruition 
the labor started by Pierre Duhem, An- 
naliese Maier, and Alexandre Koyré. 
This volume represents a definitive and 
culminating achievement in that study. 
It collects all the chief medieval texts 
on statics and dynamics, supplies Eng- 
lish translations, and extends, for com- 
pleteness, from the Hellenistic sources 
at one end of the time scale to Gali- 
leo and Copernicus at the other. Need- 
less to say (for those who know the 
author) the job is carried out with ex- 
emplary and meticulous scholarship, 
and this volume will clearly stand as 
the definitive achievement in this field 
for many years. Now that students have 
so readily available the texts and good 
critical commentaries on each, we are 
happily out of that stage in the his- 
toriography of medieval science when 
it sufficed to know only the names of 
the authors and the titles of their works. 

It is particularly important that we 
now have an established rationale of 
the content of medieval mechanical 
texts, for this volume includes the work 
of the peculiarly active and unexpect- 
edly original school of theoreticians who 
worked at Merton College in Oxford 
during the 14th century. In mechanics, 
they developed the rich concept of in- 
stantaneous velocity and used it in dis- 
cussions of motion under uniform ac- 
celeration. Later, when this grew 
(probably due to Nicole Oresme in 
Paris) to include the use of a two- 





dimensional graphing method as a mod- 
el for the variation of instantaneous 
velocity, an important and new part of 
the mathematical analysis of nature 
had been achieved. Thus, one must not 
look upon this book as merely an anti- 
quarian treatment of the medieval 
origin of one small piece of modern, 
elementary mechanics. Rather, it is one 
of the first (and most exemplary) treat- 
ments to discuss a vital process in the 
hard fight that men had to make dur- 
ing the Middle Ages to extend the 
realm of validity of mathematical 
treatment from celestial to terrestrial 
phenomena. 

DEREK J. DE SOLLA PRICE 
Department of History, 
Yale University 


New Books 


The Performance of Lubricating Oils. 
H. H. Zuidema. Reinhold, New York; 
Chapman and Hall, London, ed. 2, 1959. 
216 pp. $7. 

The Politics of Mass Society. William 
Kornhauser. Free Press, Glencoe, Ill., 1959. 
256 pp. $5. 

Reading German for Scientists. Hans 
Eichner and Hans Hein. Wiley, New York, 
1959. 218 pp. $5.25. 

Sechzig Jahre Medizinische Radiologie. 
Probleme und empirie. Hans R. Schinz. 
Thieme, Stuttgart, Germany, 1959 (order 
from Intercontinental Medical Book Corp., 
New York 16). 275 pp. $4.65. 

Science and Technology in Contempor- 
ary War. G. I. Pokrovsky. Translated by 
Raymond L. Garthoff. Praeger, New York, 
1959. 191 pp. $4. 

Sociology. The study of social systems. 
G. Duncan Mitchell. University Tutorial 
Press, London, 1959. 183 pp. Ils. 6d. 

Spectrum. The world of science. Ray 
Ginger, Ed. Holt, New York, 1959. 115 
pp. $3.95. This volume is intended te pre- 
sent many of the basic ideas of modern 
science to nonscientific readers—readers 
who have little knowledge of science and 
who are aware only of its complexities. 
Contributors include Glenn T. Seaborg, 
Herbert Robbins, Melvin Calvin, Bobb 
Schaeffer, Philip Siekevitz, and D. B. Stein- 
man. Consulting editors are Harold C. 
Urey, Chauncey D. Leake, Otto Struve, 
George G. Simpson, William Feller, David 
Krech, Carl D. Anderson, and Richard S. 
Crutchfield. Among the more than 100 
photographs and drawings are illustrations 
of the Gulf of California from 140 miles 
above the earth, the appearance and evap- 
oration of atoms in a piece of platinum, 
and a crystal of pyrite magnified 2.2 mil- 
lion times. 

Systems of Units. National and interna- 
tional aspects. A symposium. Publ. No. 57. 
Carl F. Kayan, Ed. American Assoc. for 
the Advancement of Science, Washington 
5, 1959. 303 pp. Prepaid to members, 
$5.75; others, $6.75. 

Too Many Asians. John Robbins. Dou- 
bleday, New York, 1959. 215 pp. $3.95. 
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Natural Selection and the Origin 
and Evolution of Weeping in Man 


Abstract. Tearless crying in the young 
of early man, with an increased depend- 
ency period, would repeatedly have caused 
dehydration of the mucous membranes, 
and thus have rendered them vulnerable to 
the insults of the environment. Tears are 
bacteriostatic as well as moistening. The 
hypothesis is advanced that natural selec- 
tion favored those infants who could pro- 
duce tears, and that in this way the func- 
tion became established in man. 


It is a curious thing that man is the 
only creature who weeps—the only 
creature who sheds tears when he is 
emotionally distressed. The shedding of 
tears as an accompaniment of emotion- 
al distress has been attributed to other 
animals, but the fact is that psychic 
weeping is not known to occur in any 
animal other than man. 

Darwin gave the subject of weeping 
much thought in his Expression of the 
Emotions (1). He suggested that crying 
in the infant inevitably leads to en- 
gorgement of the blood vessels of the 
eye, and to a concomitant contraction 
of the muscles around the eyes in order 
to protect them. “At the same time the 
spasmodic pressure on the surface of 
the eye, and the distension of the ves- 
sels within the eye, without necessarily 
entailing any conscious sensation, will 
have affected, through reflex action, the 
lacrymal glands. Finally .. . it has come 
to pass that suffering readily causes the 
secretion of tears, without being neces- 
sarily accompanied by any other ac- 
tion.” 

As far as it goes this is sound enough, 
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but it does not go far enough. Darwin 
nowhere ventures a suggestion as to 
how it has come about that man is the 
only animal that weeps. The conditions 
to which Darwin attributes the cause 
of weeping might have occurred in any 
number of other species possessing the 
necessary lacrimal and orbicular mus- 
cles. How, then, has it come about that 
weeping occurs in man alone? Does 
weeping have any adaptively valuable 
function in addition to protecting the 
engorged eye? 

As is well known, human infants do 
not usually cry with tears until they are 
about 6 weeks of age. Weeping, then, 
would appear to be both phylogenetical- 
ly and ontogenetically a late develop- 
ment in the human species. If, as seems 
probable, weeping was a trait acquired 
not with, but some time after, the as- 
sumption of hominid status, we have 
to ask ourselves what factor or com- 
bination of factors it was in the devel- 
opment of early man that may have 
been responsible for the appearance of 
weeping? 

The length of the dependency period 
of the human child immediately sug- 
gests itself. During the earlier part of 
his dependency period the human in- 
fant is without speech or the ability to 
help himself. His principal means of 
attracting the attention of others when 
he is in distress is by crying. Even a 
fairly short session of tearless crying 
in a young infant has a drying effect 
upon the mucous membranes of its 
nasopharynx. Excessive intake and ex- 
pulsion of air even in adults will quick- 
ly dry mucous membranes, and it is 
this intake and expulsion of air in the 
tearless crying infant that may be en- 
visaged as closely associated with the 
origin and development of weeping. 
At this point we must briefly discuss 
the character of the nasal mucosa. 

The mucous membrane of the nose 
lines the nasal passages and covers the 
scroll-like turbinates. At the entrance 
to the nasal passages the mucous mem- 
brane consists of thick stratified squa- 
mous epithelium; except for this small 
area the whole of the nasal passages is 
lined with pseudostratified columnar 
epithelium with many ciliated and 





goblet cells, except in the olfactory 
area. There are no ciliated cells in the 
lower part of the pharynx. The trachea, 
bronchi, larger bronchioles, and in part 
the smaller bronchioles, but not the 
pulmonary alveoli, are lined with cili- 
ated cells. 

The tunica propria binds the epithe- 
lium to the bony walls and affords 
space for blood and nerve supply, and 
for lymphatic drainage. In the tunica 
propria lie the small tubuloalveolar 
glands which produce a watery fluid 
and mucus, the latter containing the 
important bacteriolytic enzyme _lyso- 
zyme. These glands are usually classified 
as serous, mucous, or mixed. The 
secretions of these glands and of the 
goblet cells of the tunica mucosa to- 
gether form a protective investment of 
the air passages down to the ends of 
the bronchi. By virtue of the underly- 
ing ciliary action the secretions of these 
glands move in the mucous matrix as 
a continuous blanket toward the 
nasopharynx, pharynx, and _hypo- 
pharynx, where they are swallowed. 

It is the mucous membrane of the 
nose that constitutes the most immedi- 
ate contact of the respiratory system 
with the external world. No living cells 
are so directly exposed to the insults 
and assaults of the environment. ‘The 
nasal mucous membrane must with- 
stand the impact of respired air laden 
with bacteria, dust, particles, and gases. 
Discharges from the eye entering by 
the nasolacrimal ducts trickle down 
over it. The air may be dry or moist, 
at subzero temperature or very hot, and 
changes in the temperature of the 
respired air may vary rapidly from hot 
to cold. The mucous membrane is 
adapted to meet all these contingencies. 

As for the bactericidal and_bac- 
teriostatic efficiency of the mucous 
membrane, this is well exhibited by the 
observation of Arnold et al., quoted by 
Schlaegel and Hoyt (2), that 90 to 95 
percent of viable bacteria placed on the 
nasal mucous membrane are inactivated 
in from 5 to 10 minutes. Bacteria 
placed in contact with nasal secretions 
outside the body were much less effec- 
tively dealt with. More than 20 years 
ago Burnet et al. (3) observed that 
nasal mucus inactivates poliomyelitis 
virus of every type in vitro. The bac- 
teriolytic action of the nasal secretions 
is principally due to the enzyme 
lysozyme, discovered by Alexander 
Fleming in 1922. 

By drying with a jet of air, the mu- 
cous membrane. can be _ inactivated 
within a few minutes, and death of the 
ciliated cells can thus be produced. 
When, for any reason, drying is pro- 
duced in the mucous membrane, the 
cilia tend to lose their function and 
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soon die. This is followed by a piling 
up and drying of mucus, and _ per- 
meability of the mucous membrane. In 
this state the gelatinous mass of mucus 
constitutes a most hospitable culture 
medium for bacteria, which may then 
in large numbers easily pass through 
the permeable nasal mucosa. The con- 
sequences of this are not infrequently 
lethal. 

The hypothesis proposed here is that, 
in man, weeping established itself as an 
adaptive trait of considerable value in 
that it served to counteract the effects 
of more or less prolonged tearless cry- 
ing upon the nasal mucosa of the in- 
fant. Infants who cried for prolonged 
periods of time during the early years 
of their lives without benefit of tears 
would stand less chance of surviving 
than those who cried with tears. Dry 
crying is dangerous because it renders 
the organism vulnerable to the invasions 
of harmful bacteria, and probably 
viruses, through a dried-out mucous 
membrane the autosterilizing functions 
of which have been reduced. Crying 
with tears, on the other hand, serves to 
keep the mucous membrane wet and to 
assist in maintaining as well as reinforc- 
ing its functions. Alexander Fleming 
showed (4) that tears contain, among 
other things, an enzyme elaborated by 
the lacrimal glands in high concentra- 
tion—namely, lysozyme, which we have 
already seen is also secreted by the mu- 
cous glands of the nasal mucosa. 
Lysozyme is highly bactericidal. Caselli 
and Schumacher (5) demonstrated an- 
tagonism between lysozyme and electro- 
negative viruses, and Orzalesi and Ciuf- 
fo (6) obtained very satisfactory results 
in the treatment of herpetic keratitis 
and inactivation of the virus with 
lysozyme. More recently, Ferrari et al. 
(7) found that lysozyme inactivates the 
viruses of many infections such as her- 
pes simplex and herpes zoster, warts, 
vaccinia, and the like, and reported 
success in the treatment of diseases 
produced by these infections with 
lysozyme. Lysozyme, then, seems to 
hold some promise, as Fleming had 
originally expected, in the treatment of 
Virus diseases, and the function of ly- 
sozyme in the human organism strong- 
ly indicates one of the functions of 
Weeping, especially in the infant and 
child—namely, as a_ physiologically 
protective device against the depreda- 
tions of potentially noxious organisms. 
In addition, it should be mentioned that 
tears contain sugar and protein which 
are nutritious both to the eye and to the 
paranasal and nasal mucous mem- 
branes. Weeping, furthermore, activates 
the mucosa, increasing the blood supply 
and causing the mucosal glands to 
secrete additional lysozyme. 
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It is suggested, then, that weeping 
originated as an adaptively valuable 
trait in a species in which the crying of 
the young is extended over a much 
longer period of time than in any other 
species, as a protective adjustment 
against damage to the nasal mucous 
membrane of the young, and the con- 
sequent reduction in fitness; that early 
in the development of man those indi- 
viduals were naturally selected in the 
struggle for existence who were able to 
produce an abundant flow of tears as 
they cried, as a preventative of mucosal 
dehydration, while those who were not 
able to do so would be likely to suc- 
cumb more frequently at all ages, and 
leave the perpetuation of the species 
increasingly to those who could weep. 

ASHLEY MONTAGU 
Princeton, New Jersey 
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Parietal Eye Nerve 
in the Fence Lizard 


Abstract. A nerve from the parietal eye 
of the western fence lizard, Sceloporus 
occidentalis, is described as leaving incon- 
spicuously from the third-eye and extend- 
ing caudally under the dura mater and 
then ventrally along the left anterolateral 
surface of the epiphysis to the habenular 
commissure of the brain. The existence of 
a parietal nerve must be considered in 
interpreting the effects of parietalectomy. 


A parietal or parapineal nerve from 
the third-eye of the western fence lizard, 
Sceloporus occidentalis, was not noted 
in a brief anatomical study preliminary 
to our investigation of the effects of 
its removal (parietalectomy) upon be- 
havior (7). Unlike the parietal nerve 
of Sphenodon (2), Lacerta (3), and 
Chalcides (4), that of Sceloporus has 
an inconspicuous route. In a recent and 
more thorough study of the “eye” of 
this form, by means that included 
electron microscopy (5), a_ parietal 
nerve was traced in serial sections 
stained either with hematoxylin and 
eosin or by Pearse’s trichrome-PAS 


technique. The fine nonmedullated 
fibers which compose the nerve appear 
to assemble behind the retina, in a 
manner not yet determined, course 
medially and posterodorsally within the 
connective tissue capsule of the “eye,” 
and emerge from its margin where it is 
attached to the dura mater and integu- 
ment. Thus, the ventral aspect of the 
“eye” presents no evidence of the 
nerve, grossly or microscopically. The 
parietal nerve extends caudally in inti- 
mate association wiih the anterior 
pineal artery (2, 6) on the under sur- 
face of the dura mater, which is closely 
applied to the skin in the region of the 
“eye.” Observed in cross section, the 
diameter of the nerve is seen to be 
about one-half that of the arterial 
lumen. At the tip of the epiphysis, or 
pineal sac, the two structures part 
company, the artery to the right, the 
nerve to the left. Both may be traced 
ventrally between the anterior face of 
the epiphysis and the posterior wall of 
the dorsal sac. In sagittal-parasagittal 
series the nerve is easily followed for 
a short distance below the tip of the 
dorsal sac. Ventral to this level the 
fibers of the nerve seem to spread out, 
and they are traced farther with diffi- 
culty. A few transverse and frontal 
series provide evidence, however, that 
the fibers proceed to the base of the 
epiphysis and enter the habenular com- 
missure. 

This description agrees with that of 
Dendy (2) for Sphenodon, but not with 
that of Nowikoff (3) for Lacerta and 
Anguis, in which the parietal nerve is 
stated to course to the right of the 
mid-line. On the other hand, we trace 
the unpaired anterior pineal artery to 
the right side of the epiphysis, whereas 
Dendy (2) finds it on the left side of 
Sphenodon, as does Steyn (6) in Cordy- 
lus and Mabuya. Finally it should be 
noted that several workers, including 
most recently Steyn (7), have conclud- 
ed that a parietal nerve is absent in 
adult lizards. 

In connection with a comparative 
study of the pineal complex in various 
reptiles, we have identified the parietal 
nerve in the following: Callisaurus 
draconoides, Crotaphytus collaris, Dra- 
co volans, Phrynosoma coronatum, P. 
douglassi, Sauromalus obesus, Uma 
inornata, and Xantusia vigilis. The 
nerve in these forms varies somewhat in 
size, point of departure from the third- 
eye, and path to the habenular region 
of the diencephalon. We have not ex- 
amined an adequate number of speci- 
mens to determine right-left relation- 
ships. In the zebra-tailed lizard (Calli- 
saurus draconoides) and in the chuck- 
walla (Sauromalus obesus) (two speci- 
mens and one, respectively), a small 
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body containing large nuclei is situated 
on the parietal nerve near the “eye.” 
Could this be a ganglion? Nowikoff 
(3) noted a similar structure in Anguis, 
which he interpreted as an ectopic piece 
of retina. 

We have studied serially sectioned 
heads of 16 parietalectomized Scelopo- 
rus occidentalis, a sample from our 
field study (1). The parietal nerve can 
be identified in specimens sacrificed 7 
to 15 months after parietalectomy. Pre- 
sumably we are observing only sheath 
cells and perineurium. Nerve stains 
have not been used. The strand can be 
traced in association with the anterior 
pineal artery from the epiphysis to the 
former site of the parietal eye where 
the “nerve” frays out on the surface of 
the artery or in the remnant of the cap- 
sule. Parietalectomy involved the de- 
struction of only the retina and lens (7). 
Older specimens, 18 to 21 months after 
surgery, show progressive degeneration 
of the “nerve.” In some instances rem- 
nants can be found in the vicinity of 
the epiphysis only. In many the strand 
is intensely pigmented with black 
granules of various sizes and shapes. 
Much of the pigment is within large 
irregular cells which may be macro- 
phages, or melanophores which have 
migrated from the meninges, or pos- 
sibly modified sheath cells. 

The finding of a parietal nerve from 
the third-eye of S. occidentalis alters 
the interpretation of the effects of 
parietalectomy upon the behavior of the 
lizard. We had postulated (/) that these 
effects might be attributed to the loss 
of a hormone produced by the “eye.” 
Injury to and degeneration of the 
neural connection of the parietal eye 
to the habenular region of the brain 
must now be considered. The possibility 
that the eye has an endocrine function, 
however, is not negated. Further studies 
are being conducted to elucidate this 
point (8). 

RICHARD M. EAKIN 
ROBERT C. STEBBINS 
Department of Zoology and 
Museum of Verbebrate Zoology, 
University of California, Berkeley 
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Structural Similarities between 
Hemoglobins A and F 


Abstract. A striking similarity has been 
found between the composition of peptides 
obtained from tryptic digestion of normal 
adult hemoglobin (hemoglobin A) and 
fetal hemoglobin (hemoglobin F). 


Normal adult and fetal hemoglobins 
have been considered to have entirely 
different structures because of different 
physical properties (/), different immu- 
nological characteristics (2, 3), and sig- 
nificant dissimilarities in amino acid 
composition (4). The synthesis of these 
two hemoglobins has been considered 
to be under the control of two separate 
genes (5). It was, therefore, surprising 





to discover a large degree of similarity 
between fingerprints of tryptic digestion 
mixtures of these two hemoglobins, a 
finding which has been confirmed by 
qualitative analyses of peptides eluted 
from the fingerprints. 

Samples of hemoglobins A and F 
were prepared by techniques previous- 
ly described (3). Briefly, purified hemo- 
globin A was isolated by a modification 
of Drabkin’s technique of fractionation 
against (NH:):SO: (6). Hemoglobin F 
was prepared from a specimen of cord 
blood after preliminary treatment with 
0.0833N KOH (3). The purified hemo- 
globins were converted to the CO form 
and kept as the freeze-dried powder at 
20°C until used. Hemoglobin A was 


Table 1. Qualitative amino acid analyses of the tryptic peptides from hemoglobins A and F 
illustrated in Fig. 1. The plus symbol indicates a strongly positive amino acid; tr indicates a 
weakly positive analysis. The results which are marked with an asterisk are those wherein a 
difference between hemoglobins A and F was detected; no spots corresponding in position 
to 10A and 19A have been found in hemoglobin F. Abbreviations: ala, alanine; arg, arginine; 
asp, aspartic or asparagine; glu, glutamic or glutamine; gly, glycine; his, histidine; ileu, isoleu- 
cine; Jeu, leucine; /ys, lysine; met, methionine; phe, phenylalanine; pro, proline; ser, serine; 


thr, threonine; tyr, tyrosine; and val, valine. 





Peptide Lys Arg His 


Asp Glu Gly Ala 


Val _—siTleu 
and = and Ser 
Met Leu 


Thr Tyr Phe Pro 





1A 
1F 


2A 
2F 
3A 
3F 
4A 
4F 
5A 
SF 
6A + + 
6F + + 
7A 
7F 


8A 
8F 
9A 
oF +* +* tr* 
10A +* +* 4+* 

10F 


11At 
11Ft 


12A 
12F 


13A 
13F 


14A 
14F 


15A 
15F 


16A 
16F 


17A 
17F 


18A 
18F 


tr 
tr 


t+ ++ 
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++ ++ ++ ++ 
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++ 
+H 
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+* +* +* 
19A +* +* +* +98 +18 
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+++ ++ 
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+++ 44+ ++ 
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4. 
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+* 


++ 


+ + 
+* + 
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+++ ++ 44+ ++ ++ 44+ 44 


+ 
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;These peptides are probably composed of two separate peptides, histidine and arginine-tyrosine. 
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denatured by heating for 2 minutes in 
distilled water at 95°C, while hemo- 
globin F was denatured for 10 minutes 
at 100°C. Ammonium carbonate was 
then added to each sample to give a 
final concentration of 0.2M and a 
pH of 8.4. Crystalline trypsin (Worth- 
ington 2x, salt free, No. SF685), 2 per- 
cent by weight, was added, and diges- 
tion was carried out for 5 hours at 37°C. 
The insoluble “core” remaining at the 
end of digestion was removed by cen- 
trifugation; this constituted from 10 to 
25 percent of the starting material and 
was not examined further in this study. 
The soluble peptides were lyophilized 
to remove the buffer salt and resuspend- 
ed in distilled water, and 2 to 3 mg 
of the digest was applied to the finger- 
prints. Two-dimensional chromatogra- 
phy and electrophoresis was carried out 
on full 18%- by 22%-in. sheets of 
Whatman No. 3 filter paper (7). The 
first dimension, descending chromatog- 
raphy in n-butanol-acetic acid-water 
(4:1:5), was followed by electro- 
phoresis for 1 hour at 2000 v in a buffer 
of pH 3.7 composed of pyridine-acetic 
acid-water (1:10:289). The resulting 
chromatograms were stained with 0.5- 
percent Ninhydrin in absolute ethanol 
or with a starch iodine stain (8) to lo- 
cate the peptides. 

Qualitative analyses were carried out 
on the stronger of the peptides, which 
could be located on _ fingerprints 
stained lightly with 0.025-percent 
Ninhydrin. The peptide spots so lo- 
cated were washed with acetone and 
eluted with constantly boiling HCl, 
in which they were hydrolyzed at 
108°C for 18 hours in sealed tubes. 
After the tubes had been opened 
and dried over NaOH, the amino acids 
Were resuspended in water and applied 
to Whatman No. 1 filter paper and run 
in n-butanol-acetic acid-water (4:1:5) 
followed by pyridine-water (4:1). The 
amino acids were identified after staining 
with a 0.1-percent Ninhydrin-acetic 
acid-collidine system (15:5:2) (9). This 
system separated all the amino acids 
with the exception of two pairs which 
cannot be differentiated: caline and 
methionine, and leucine and isoleucine. 
Tryptophan was destroyed by acid hy- 
drolysis, while glutamine and asparagine 
Were deaminated to yield the corre- 
sponding dicarboxylic amino acids. 

Nineteen peptides from the finger- 
prints of hemoglobins A and F have 
been subjected to analysis (Fig. 1). 
These peptides, when eluted, gave con- 
sistently high yields of amino acids af- 
ter hydrolysis. Other peptides are being 
examined further. Of the 19 peptides 
analyzed here, 11 were qualitatively the 
same, five showed minor differences, 
and only three (Nos. 10, 18, and 19) 
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Fingerprints of hemoglobins A (left) and F (right) stained with 0.5-percent 


Ninhydrin. The peptide mixture was applied to a spot in the lower left-hand corner of 
each fingerprint. Chromatography (horizontal) was followed by electrophoresis (vertical), 


the cathode being at the top of the paper. 


appeared grossly different (Table 1). 
The number of peptides expected from 
complete tryptic digestion of all the 
lysyl and arginyl bonds in hemoglobins 
A and F is 29 and 30, respectively (4). 
Since no cystine-containing peptides 
have been found in this study, it seems 
likely that the cysteine-residues of the 
hemoglobins were present, bound to- 
gether by disulfide bridges, in the 
“core.” Only 65 percent of the expected 
number of peptides has been found, 
and it is possible that some of the dif- 
ferent peptides described here were 
from the same part of the peptide 
chain, a secondary split accounting for 
the difference (peptides Nos. 1 and 2, 
for example). 

The results reported here are consist- 
ent with the recent finding that the 
a-chains of hemoglobins A and F have 
similar fingerprints and N-terminal 
amino acids (10). While the two chains 
of hemoglobin have not been separated 
prior to analysis in the present study, the 
results show that the qualitative amino 
acid analyses of most of the tryptic 
peptides from hemoglobins A and F are 
identical. In view of the paucity of ma- 
jor differences, it seems likely that the 
8-chain of these two hemoglobins may be 
similar, although at least one clear-cut 
alteration, peptide No. 10, is from the 
8-chain, since it is the peptide altered 


in hemoglobin S (/0, 11). It should 
also be pointed out that some of the 
differences noted need not be due to 
generic differences between hemoglobins 
A and F but may be due to individual 
differences between the patients from 
whom the hemoglobins were obtained 
(72). 

ARNOLD M. KatTz* 
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Oxygen Isotope Paleotemperature 
Determinations of 
Australian Cainozoic Fossils 


Abstract. Fossil marine shells collected 
in southern Victoria within half a degree 
of latitude of 3812°S have been analyzed 
for O**/O*” by mass spectroscopy, and their 
paleotemperatures have been determined. 
For the genera Chlamys, Ostrea, and Gly- 
cymeris the temperature rises from early 
to mid-Tertiary, then falls again to the 
present. 


The method of Urey and his co-work- 
ers (J) was used to determine paleo- 
temperatures, the experimental accuracy 
being estimated as about 1°C, made up 
of instrumental errors and variation in 
the CO: preparations using phosphoric 
acid. Errors due to alteration of the 
fossil carbonate cannot be estimated, 
but a careful selection of shells together 
with a thorough mechanical cleaning of 
their surfaces was made to minimize 
variations. The absolute value of the 
temperature scale was determined to be 
within 1°C of the Chicago standard 
PDB II, but living shells gave values 
about 2°C lower than averaged sea- 
water temperatures. Epstein and Lowen- 
stam (2) also found a variation between 
sea-water and shell O"*/O” temperatures 
in Bermuda shoal waters, where pelecy- 
pods and gastropods had _ different 
growth habits, resulting in different iso- 
tope temperatures in the same waters. 
An Anadara shell from Moreton Bay, 
Queensland, was found by us to have a 
value 5°C below the sea-water tempera- 
ture, but this was probably due to its 
living between tide marks. This mollusk 
thus lived part of the time at a mud- 
water interface and part of the time at 
a mud-air interface. 

Mollusks from Melbourne and a 
limpet from Macquarie Island yielded 
isotope temperatures about 2°C lower 
than measured sea-water temperatures. 
This difference is interpreted as being 
due to the growth habits of the organ- 
isms, to the difference between the mean 
temperature of the sites where they lived 
and the sites where the temperatures 
were measured, or to both. Despite these 
drawbacks inherent in using specimens 
from shelf faunas [see also Epstein et al. 
(1) and Lowenstam and Epstein (3)], 
a definite picture of the paleotempera- 
ture changes can be seen. 
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Fig. 1. Results obtained for the Tertiary fossils. The sites which yielded the fossils whose 


paleotemperatures are given are as follows: 








Age Species Site 
Pliocene 
Lower Ostrea Grange Burn, near 
Hamilton 
Upper Ostrea Maretimo member, 
Whaler’s Bluff 
formation, Portland 
Lower Glycymeris Muddy Creek, near 
Hamilton 
Miocene 
Upper Ostrea Beaumaris 
Middle Ostrea Bairnsdale 
Upper Glycymeris Beaumaris 
Lower Glycymeris Balcombe Bay 
Upper Chlamys Beaumaris 
Middle Chlamys Bairnsdale 
Lower Chlamys Balcombe Bay 





Age Species Site 
Oligocene Ostrea Waurn Ponds, near 
Geelong 
Oligocene Glycymeris Jan Juc formation, 
Torquay 
Oligocene Chlamys Jan Juc formation, 
Torquay 
Oligocene Chlamys Waurn Ponds, near 
Geelong 
Eocene 
Upper Notostrea Brown’s Creek, Cape 
Otway district 
Upper Notostrea Hamilton Creek, Cape 
Otway district 
Upper Seripecten Hamilton Creek, Cape 
Otway district 
Paleocene Lahillia Pebble Point, Otway 


Coast 





Figure 1 summarizes the results ob- 
tained for the Tertiary fossils. It shows 
a rise in temperature in the first half of 
the Tertiary and a fall in the second 
half. This is in keeping with the biologi- 
cal evidence obtained from the fossils 
themselves. The Middle Tertiary is char- 
acterized by masses of tropical foramini- 
fera such as Lepidocyclina, Cyclocly- 
peus and Carpentaria, echinoderms such 
as Phyllacanthus, Eucidaris and Lovenia 
and mollusks such as giant cowries and 
volutes, Cucullaea and Hinnites (the 
last two in great numbers). It is not un- 
til the Pliocene that the marine fauna 
is comparable with that living in the 
same area now. Emiliani (4) has also 
traced this Upper Tertiary fall in tem- 
perature for Pacific abyssal waters. 

The localities for Pleistocene fossils 
are the Yarra delta formations (dated in 
part by radiocarbon), emerged shell 
beds of the 25-ft eustatic level, and 
Lower Pleistocene beds (Werrikooian 
stage) in far western Victoria. The sites 


which yielded the Tertiary fossils whose 
paleotemperatures are given in Fig. 1 
are tabulated in the legend. Further de- 
tails are given elsewhere (5). 
F. H. Dorman 

Chemical Research Laboratories, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne, Australia 

EDMUND D. GILL 
National Museum of Victoria, 
Melbourne 
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GET YOUR ADVANCE COPY 
of the General Program of the 
AAAS Chicago Meeting 


by first class mail — early in December 


The General Program of the 126th Meeting of the AAAS in Chicago, 26-31 Dec., 1959, 
will be available to you within the first week in December—whether you can attend the Meeting 
or not. 

Effective this year. the former General Program-Directory, which had become an unwieldy 
book of more than 400 pages. has been separated into two publications, namely: 

a) The Directory of AAAS Officers and Activities, 96 pp., already published; and 
b) The General Program of the Annual Meeting, c. 200 pp., which will appear early in 
December 
Both of these, sold at cost, may be purchased separately—in advance (see coupon below), or at 
the meeting. Some of their respective contents are: 


The General Program The Directory 
1. The two-session general symposium “Moving Frontiers of 1. AAAS officers, staff, committees, for 1959. 
Science IV,” arranged by the Committee on AAAS Meetings. 
¢ Secti ~ H cs ¢ 3 " 
2. Programs of the 18 AAAS sections (symposia and contributed 2. Section committees and other AAAS Council members. 


papers). 3. The 285 affiliated organizations. 
3. Programs of the more than 80 participating societies. : ‘ , oa 

bis a ae — 4. Historical sketch and organization of the Association. 
4. Sessions of the Conference on Scientific Communication, Con- 


ference on Scientific Manpower, and the Academy Conference. 5. Complete roll of AAAS presidents and their fields. 

5. The Special Sessions: AAAS Address and Reception, National an 4 fii : , . 
Geographic Society, Phi Beta Kappa, Sigma Xi, RESA, Tau 6. Publications of the Association, including all symposium 
Beta Pi Association. volumes. 

6. Details of the Morrison Hotel—center of the Meeting—and 7. AAAS Awards—including all past winners. 
of the other session sites. 

7. Titles of the latest foreign and domestic scientific films to be 8. Future Meetings of the AAAS through 1963. 


shown in the AAAS Science Theatre. 


8. Exhibitors in the 1959 Annual Exposition of Science and R sided 
Industry and descriptions of their exhibits. 10. Constitution and Bylaws. 


9. New and current activities of the AAAS. 


Advance Registration 


Advance registration has’ these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You re- 
ceive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to attend; 
3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program; the Directory may also be ordered. 


—THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM— 
(AND FOR THE DIRECTORY, IF ALSO DESIRED) 


la. ( Enclosed is $3.00 for my advance Registration Fee which brings me the General Program, Convention Badge, and all 
privileges of the Meeting. 


lb. 1 Enclosed is $2.00 for only the General Program. (It is understood that, if I should attend the Meeting later, the Badge— 
necessary for the privileges of the Meeting—will be secured for $1.00 more.) 
(Check la or 1b) 


lc. (] Enclosed is $1.00 for the Directory of AAAS Officers and Activities to be sent now. 


Total amount enclosed $ 


2. FULL Pi peng Sl EES No oy. 6055.54 cee. h.0'a bia e 6 8'w 80 80 W's, 8 Oe wi 0'e 0 8 8 aoe eee aerate Bio et Meals Io NL G7 OTe Penna var cenit can 
Please print or typewrite) (Last) (First) (Initial) 
ACADEMIC. PROFESSIONAL, OR 
BUSINESS CONNECTION 


4. OFFICE OR HOME ADDRESS 


5. FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 
Please mai! this Coupon and your check or money order for the total amount to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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APPLICATION FOR HOTEL RESERVATIONS 
126th AAAS MEETING 
Chicago, 26-31 December 1959 


59. The four hotels for the AAAS Chicago meeting have established special low rates and have reserved large 

‘ng blocks of rooms at each level within the price ranges quoted. Thus everyone making room reservations for the 
. AAAS meeting is assured substantial savings. Further, all confirmations will state the room rate assigned. 

ldy The list of hotels and their rates and the reservation coupon below are for your convenience in making your 


hotel reservation in Chicago. Please send your application, not to any hotel directly, but to the AAAS Housing 
Bureau in Chicago and thereby avoid delay and confusion. The experienced Housing Bureau will make assign- 
ments promptly; a confirmation will be sent you in two weeks or less. 

If desired, the hotels will add a cot at $3.00 per night—except that all children under 12 are free. Mail your 
at application now to secure your first choice of desired accommodations. All requests for reservations must give a 
definite date and estimated hour of arrival, and also probable date of departure. 





AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


*No sessions in public rooms. For a list of the headquarters of each participating society and section, 
see page 228, Science, 24 July. 


Rates for Rooms with Bath 











Hotel Single Double Bed Twin Bed Suite 
; Morrison $6.50— 9.00 $9.00—13.00 $11.00—15.00 $30.00 and up 
sa Hamilton 6.50— 9.50 9.00—13.00 11.00—15.00 25.00 and up 
La Salle 7.50—10.00 10.50—13.00 12.50—15.50 35.50 and up 
Sherman 7.45—12.45 11.45—16.45 14.45—19.50 28.50 and up 
Psa 6.50—10.00 9.00—13.00 11.00—15.00 
DR 0th eecier ti nnn amp cntegmresian THIS IS YOUR HOUSING RESERVATION COUPON —————————~—~-—~~—~— 


AAAS Housing Bureau 

yu Te Suite 900 

tend; 134 North La Salle Street 
Chicago 2, Il. 


Date of Application 


Please reserve the following accommodations for the 126th Meeting of the AAAS in Chicago, 26-31 Dec., 1959: 
TYPE OF ACCOMMODATION DESIRED 


MO ROOME: ook Sikes GAC MNS hs se does Maximum Rate:........... 
Double-Bedded Room ........ Bresmred Kate... . eit Maximum Rate ............ Namber in party . 2... 6. f..c0e0 
id all Twin-Bedded Room .......... MICO RENE co ee Maximum Kate ..........0% 
sens RR ae ... Desired Rate Maximum Rate Sharing this room will be: 
a (Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 
oeeee BEMPORGICG HIOQUEL . ok cccwceccccss.0. Second Choice Hotel ................... ‘TGR ete... 0. eee 
Mes OF-ARRIVAL: . oo 00.05 lsat. 2: et DEPARTURE DATE .. .ccocvdeseuscceaaels < de centeeowen 
ota (These must be indicated—add approximate hour, a.m. or p.m.) 
MS. Ree ee ee ath rae aN Ce ets a in Stared. 5: oon 5 stad sa ae Pe ee 
(Individual requesting reservation) (Please print or type) 
EASY 5. ere Sratele Parc nnrhc liste eines 6. Gasocolds Pe ee et EEE Te ee te 
(Street) (City and Zone) (State) 
_ Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
‘OL. 
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remains behind but a chemically clean, 
free drain- 
ing glass 
surface. 
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Meetings 


Speleology 


The 16th annual convention of the 
National Speleological Society was held 
in Springfield, Mo., 1-4 April 1959. The 
convention brought together specialists 
in several fields, all of them having a 
common interest in caves. Speleological 
investigations include inquiry into the 


| origin and development of limestone 


caves, examination of fossils and evi- 
dences of human activity preserved in 
them, and study of the specialized biota 
characterizing caves today. The con- 
stant temperature and the uniformity 


| with respect to other physical variables 


has also made caves a natural labora- 
tory for investigation of mineral forma- 
tion under conditions known to have 
been stable for long periods of time. 
These same uniform conditions have 
been employed in studies of the physics 
of cave temperature distribution and air 
movement. As a common meeting 
ground, speleology might best be com- 
pared to oceanography, which also 
brings together biologists, geologists, 


| physicists, and workers in related fields. 


Several papers were given in Spring- 
field on the geomorphology of lime- 
stone terrain. Kennedy Nicholson and 
W. B. White of Pennsylvania State Uni- 
versity described investigations of 8 
miles of underground drainage in a 
karst region in Virginia, and R. G. 
Deike of Columbia, Mo., presented 
data suggesting that strike joints are 
predominant in controlling cave and 
karst development. An investigation of 
an area of glaciated karst in northern 
New York state, by R. R. Anderson of 
Berkeley Heights, N.J., was contrasted 
with a reconnaissance of tropical karst 
in Puerto Rico, by Jeanne Gurnee of 
Closter, N.J. The geomorphic relations 
of large single-passage caves in central 
Missouri were discussed by G. H. 
Deike, III, of the University of Mis- 


| souri, and W. B. White and his col- 


laborators noted the effect of geologic 
structure on cave-passage cross section 
in Cueva del Guacharo, Venezuela. R. 
L. Curl of Berkeley, Calif., presented 
a detailed analysis of the application of 
solutional markings on limestone as 
quantitative indicators of water flow in 
the past. 

In an important paper, W. S. Broeck- 
er of Lamont Geological Observatory 
described the first successful attempt at 
dating the calcium carbonate of cave 
travertine by the radiocarbon method. 
Using stalactites of known ages as 
standards, he found the C™ content of 
speleothems to be approximately 80 per- 
cent that of wood of comparable age. 
The method will find wide application 
in speleological research. M. G. Mehl 





of the University of Missouri discussed 
Pleistocene vertebrate remains in Mis- 
souri caves, and H. D. Weaver of Jef- 
ferson City, Mo., reported on the 
abandoned onyx mining industry of 
Missouri. 

The field of cave meteorology was 
reviewed by R. F. Brown of Daven- 
port, Iowa, who discussed results ob- 
tained from instruments stationed in 
caves in national parks during the Inter- 
national Geophysical Year. 

The biologic papers began with a re- 
port on the movements and numbers of 
cave bats in Missouri, by R. F. Myers 
of the Missouri Cooperative Wildlife 
Research Unit. Cave salamanders were 
discussed in three papers: C. E. Mohr 
(Audubon Nature Center) described 
the life history of Eurycea longicauda; 
W. W. Varnedoe (Huntsville, Ala.) 
presented a study of the brooding of 
Plethodon g. glutinosus; and Joe Gor- 
man (St. Louis University) discussed 
the evolution of cave salamanders. N. 
B. Causey of Fayetteville, Ark., spoke 
on speciation in the cave _ milliped 
Scoterpes, and Kenneth Christiansen of 
Grinnell College gave an outline of the 
genus Sinella in North American caves. 
The biologic session was concluded 
with a report on the cave beetles of 
Tennessee and Kentucky, by T. C. Barr, 
Jr., of Tennessee Polytechnic Institute. 

The banquet speaker at the conven- 
tion was Walter B. Jones, state geol- 
ogist of Alabama, who is completing 
a monograph on the caves of Alabama. 

Officers elected for the coming year 
are as follows: president, Brother G. 
Nicholas, Notre Dame University; vice 
president for administration, D. N. 
Cournoyer, Washington, D.C.; vice 
president for organization, D. F. Black, 
Chattanooga, Tenn.; vice president for 
publications, T. C. Barr, Jr., Tennessee 
Polytechnic Institute; vice president for 
research, G. W. Moore, U.S. Geological 
Survey; and treasurer, Barbara Munson, 
Chattanooga, Tenn. 

W. E. Davies (U.S. Geological Sur- 
vey, Washington, D.C.) will continue 
as editor of the Bulletin of the National 
Speleological Society. The current issue 
of the Bulletin contains a comprehen- 
sive index to its first 20 volumes. 

Chairman of this convention, which 
in addition to the technical sessions of- 
fered field trips to caves in the Ozark 
Mountains, was Oscar Hawksley of 
Central Missouri State College. The 
1960 convention of the society will be 
held in Carlsbad, N.M., and will in- 
clude field trips to Carlsbad Caverns 
and other caves of the Guadalupe 
Mountains. Convention chairman will 
be J. K. Baker of the National Park 
Service. 

GeEorGE W. Moore 
U.S. Geological Survey, 
Menlo Park, California 
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GROW AEROBIC AND ANAEROBIC CULTURES 


IN THE GYROTORY® 
INCUBATOR SHAKER 


A controlled temperature incubator with continuous 
shaking action. Agitation speed variable from 140 to 
400 rpm. Triple-eccentric-shaft stabilizing system dis- 
tributes positive rotary motion to every flask on the 
18” x 30” platform. Cool, quiet, smooth-running. 


MODEL G25 


Circulating heat- 
ed air, the fully 
insulated unit , 
provides constant 
temperature from 
ambient to 60° C., 
=14° Gs Other 
speed ranges, and 
connections for 
gassing available. 
Adaptable for 
tubes, bottles, and 
other glassware. 


Overall Dimensions: 25” long x 41” wide x 29¥2" deep 
UNCONDITIONAL ONE YEAR WARRANTY 

Write for Catalog G25-D49 
(Cc EN NEW BRUNSWICK SCIENTIFIC CO., INC. 
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Inertial 
Guidance 
Gyros? 


New 


MITAC 


Gyroscopes! 





From Cenco—developed by MIT and the AC Spark Plug 
Div. of General Motors. For visual demonstration of gyro- 
scopic principles—inertia, precession, nutation, single and 
two degrees of freedom gyro, automatic pilot or inertial 
Eetance. gyro compass, laws of motion. Motor driven. 

omplete with built-in turn table and handbook of experi- 
ments and theory No. 74730 Deluxe Research Model $254.00 


CENTRAL SCIENTIFIC CO. 

A Subsidiary of Cenco Instruments Corporation 
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A precision instrument designed and built for versa- 
tility. 

@ Direct reading & resetable to 0.1% © Stimulus duration 10 microseconds 
to 1 second 


@ Single, pairs or trains of stimuli ae 
© Repetition rate 1/10 cycle to 10,000 
@ Output 250 volts at 25 watts cycles per second 


® Delay 100 microseconds to 10 seconds 


THESE TWO PIECES OF EQUIPMENT WERE 
MADE FOR EACH OTHER. THIS TEAM, 
WORKING IN UNISON, WILL 
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MOST DIFFICULT 
PROBLEM 


The 
251-A is 
the perfect companion 
piece for the 104-A 


DIRECT COUPLED 
WIDE BAND 
AMPLIFIER 





MODEL 251-A 


A unique amplifier designed specifically for work in 

biology, neurology, pharmacology and related areas 

of biophysical research. 

@ Direct coupled throughout or 
selectable time constants 

@ Variable bandwidth 

© Low drift 


@ In phase signal rejection 50,000:1 
@ Input impedance 100 megohms 


@ Gain 100,000; 100 microvolt input 
for 10 volt output 


More data on request 
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AMERICAN ELECTRONIC 
LABORATORIES, INCORPORATED 


Investigate the opportunities at AEL for creative engineers 


121 N. 7th St. 
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Forthcoming Events 
December 


26-30. American Assoc. for the Ad- 
vancement of Science, annual, Chicago, 
Ill. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington 5.) 





The following 46 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Committee on Science and the 
Promotion of Human Welfare (B. Com- 
moner, School of Botany, Washington 
Univ., St. Louis 5, Mo.). 27 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(Brother G. Nicholas, Dept. of Biology, 





Univ. of Notre Dame, Notre Dame, Ind.). 
ZT ASeC: 

Academy Conference (A. M. Winches- 
ter, Stetson Univ., De Land, Fla.). 27-28 
Dec; 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 29 
Dec. 

American Assoc. of Clinical Chemists 
(A. Dubin, Cook County Hospital, Chi- 
cago 12, IIl.). 26-27 Dec. 

American Geophysical Union (W. C. 
Krumbein, Dept. of Geology, Northwest- 
ern Univ., Evanston, Ill.). 28 Dec. 

American Meteorological Soc. (K. Spen- 
gler, 3 Joy St., Boston, Mass.). 

American Nature Study Soc. (E. L. Will, 
State Univ. Teachers College, Oneonta, 
N.Y.). 26-30 Dec. 








Tudor Modular Cabinets 
LAB-TEK 


Modules ‘‘stack-file’”’ in 


one compact unit. 


Safe, Accurate and Convenient 


Tudor Modular cabinets — precision 
engineered for laboratory filing and 


storage. Durably constructed of heavy 
gauge steel with reinforced corners, 


double-wall panels and hi-impact plas- 
tic drawers. Stacked in a vertical col- 
umn, they use less than 2 sq. ft. of floor 
space. Doors have hideway design 
which permits complete access to plas- 
tic filing drawers. Smooth rolling 
castered base permits easy cabinet 


movement. 


For safe filing and compact stor- 
age, use versatile Tudor Modular 
Cabinets by Lab-Tek! 
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TISSUE-TEK 1000 
Simplified, compact storing and fil- 
ing for Tissue-Tek embedding rings. 
Deluxe metal cabinet has 6 hi- 
impact plastic drawers to provide 
storage for 1000 rings. 


MICROSLIDE 2000 

2000 standard 3” x 1” slides stored 
in polyurethane-lined compartments. 
Drawer liners cushion slides and 
assist convenient ‘‘pop-out'’ re- 
moval, Vented design allows com- 
plete drying of cover slip mounting 
media. 


2”x2” PHOTOSLIDE 3000 


Stores 3000 standard 2”x2” photo- 
slides. Six plastic drawers in each 
Tudor Module. 





Contact your Lab-Tek Dealer 
or write 





LPLASTICS CO.}} LAB-TEK PLASTICS CO, 





39 East Burlington Ave. 
Westmont, Ill. 





American Physiological Assoc. (F. A. 
Hitchcock, Ohio State Univ., Columbus). 
28 Dec. 


American Political Science Assoc. (J. 


Robinson, Dept. of Political Science, 
Northwestern Univ., Evanston, IIl.). 28 
Dec. 

American Psychiatric Assoc. (E. L. 
Bliss, General Hospital, Salt Lake City, 
Utah). 28-29 Dec. 

American Soc. of Criminology (D. E. 
J. MacNamara, New York Inst. of Crimi- 
nology, Inc., New York 36). 28-29 Der. 

American Soc. of Naturalists (A. D. 
Hasler, Dept. of Zoology, Univ. of Wis- 
consin, Madison). 27-28 Dec. 

American Soc. of Plant Taxonomists 
(L. R. Heckard, Dept. of Botany, Univ. 
of Illinois, Urbana). 28-30 Dec. 

American Sociological Soc. (J. S. Cole- 
man, Dept. of Sociology, Univ. of Chi- 
cago, Chicago 37, Ill.). 28-29 Dec. 

American Statistical Assoc. (R. F. 
Winch, Dept. of Sociology, Northwestern 
Univ., Evanston, IIl.). 29-30 Dec. 

Association of American Geographers 
(A. Cutshall, Univ. of Illinois, Navy Pier, 
Chicago 11). 29 Dec. 

Association for Computing Machinery 
(W. F. Cahill, Goddard Space Flight Cen- 
ter, Silver Spring, Md.). 29 Dec. 

Astronomical League (E. Halbach, 2971 
S. 52 St., Milwaukee 19, Wisc.). 26 Dec. 

Beta Beta Beta (Mrs. F. G. Brooks, P.O. 
Box 515, Ansonia Station, New York 23). 
27-28 Dec. 

Chicago Acad. of Sciences (R. A. Ed- 
gren, Chicago Acad. of Sciences, 2001 N. 
Clark St., Chicago 14, IIl.). 29-30 Dec. 

Conference on Scientific Communica- 
tions (G. L. Seielstad, Applied Physics 
Lab., Johns Hopkins Univ., Silver Spring. 
Md.). 28-29 Dec. 

Conference on Scientific Manpower (T. 
J. Mills, National Science Foundation, 
Washington 25). 28 Dec. 

Ecological Soc. of America (W. C. Ash- 
by, Dept. of Botany, Univ. of Chicago. 
Chicago 37, Ill.). 28-30 Dec. 

Honor Soc. of Phi Kappa Phi (L. R 
Guild, 634 S. Western Ave., Los Angeles 
5, Calif.). 30-31 Dec. 

Illinois Geographical Soc. (Miss M 
Grant, Morton Junior College, Cicero, 
Ill.). 28 Dec. 

Institute of Management Sciences (M. 
M. Flood, College of Engineering, Univ. 
of Michigan, Ann Arbor). 29 Dec. 

Metric Assoc. (J. T. Johnson, Ravens- 
wood YMCA, 1725 Wilson Ave., Chicago 
40, Ill.). 

Mycological Soc. of America (D. P. 
Rogers, Dept. of Botany, Univ. of Illinois, 
Urbana). 

National Assoc. of Biology Teachers 
(H. E. Weaver, 202 Men’s Old Gym, Univ. 
of Illinois, Urbana). 26-30 Dec. 

National Acad. of Economics and Po- 
litical Science (J. Rothrock, Pan American 
Union, Washington 6). 29 Dec. 

National Assoc. for Research in Science 
Teaching (J. C. Mayfield, Univ. of Chi- 
cago, Chicago 37, Ill.). 26-30 Dec. 

National Assoc. of Science Writers (P. 
Fraley, Evening Bulletin, Philadelphia. 
Pa.). 27 Dec. 

National Geographic Soc. (W. R. Gray: 
NGS, 16 and M Sts., NW, Washington 
6). 30 Dec. 
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‘AST 


MICROSCOPIC 
SLIDE LABELING 





Fast—convenient and ac- “tissue - high” thickness. 


curate’ Simply pull tab They accept pen, 
and label ‘‘pops"’ out. The 
pressure - sensitive labels 


are dispensed one at a 


pencil, 
ball point or typewriter 
1000 labels per 
carton in %” x %” or 
time and are available in 7%," x 7,” plain or pre- 


marking. 


two sizes; standard and printed: 


Write for detailed information and the 
name of your nearest TIME distributor. 





PROFESSIONAL TAPE CoO., 
355 Burlington Ave. ° 


INC. 
Riverside, Ill. 


VINTEC Coated 








Hill-Baldes Thermo- electric 
Osmometer 


Produced by— 
ROSEMOUNT 
ENGINEERING 

COMPANY 


DIAGRAM OF VAPOR 
PRESSURE THERMOCOUPLES 







Cu Cu 


Constantan 
‘hy 6mm med 
The REC OsMomeETER utilizes a dy- 
namic thermoelectric method of 1 
measuring Osmotic pressure origi- 
nally described by Hill and Baldes. 
It is a highly sensitive, accurate 
microapparatus. Operates on the 
comparison of the rates of evapora- 
tion of an unknown solution and a 
known or reference solution. The 
Osmotic pressure of the unknown 
solution can be calculated as a func- 
tion of the vapor pressure or tem- 
perature difference between the 
solutions. 


REC OSMOMETER 
has wide application 


In the field of biology for 
e examination of osmotic pres- 
sure of blood, urine, intestinal 
contents, the tissue fluids of 
insects. 
Inchemistry to aid in the deter- 
e mination of molecular weight 
and other characteristics of 
complex solutes. 


In physical chemistry and 
4 @ thermodynamics to determine 
osmotic coefficients, activity 
coefficients, dissociation con- 
stants and other thermody- 
namic variables. 
In plant physiology and 
e Pathology it can be used to 
determine the characteristics 
of plant fluids as a function 
of temperature and gaseous 
environment, 


MEDICAL INSTRUMENTS DEPARTMENT 


ROSEMOUNT ENGINEERING COMPANY 


4890 West 78th St. * Minneapolis 24, Minn. 


WRITE TODAY for 
Bulletin No. 75927 








A compact f/3.5 
system yielding high 


Designed to yield monochromatic illumination at wave- 
lengths ranging between 220 and 2,800 millimicrons 

in the ultra-violet, visible and infrared regions. 

Compact and flexible, Monochromators are convenient to 
use with microscopes, colorimeters, photometers and 
similar instruments, and can be set up with auxiliary 
equipment for making transmission, absorption, 
emission, radiation, reflection, fluorescence and 
phosphorescence measurements or irradiation purposes. 


Technical data available on request 
Specify Bulletin No. 8ll$ 
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DIRECT USE—without auxiliary 
amplification 


DIRECT WRITING—without servos or 
linkage drives 





You get them both with the new ESTERLINE-ANGUS 


RECORDING D.C. 


Here’s the recording instrument of a thou- 
sand-and-one uses in every field of re- 
search and production. 

Ranges: 0 to 50 microamperes with ap- 
proximately 200 ohms input resistance. 
Also 0-10/50/200 millivolts D.C. 

Power Supply: 120 volts, 60 cycles. 
Response: 1 second, independent of ex- 
ternal circuit resistance. 


MICROAMMETER 


It's ruggedly built for continuously reliable 
results in rough use. It’s quickly and easily 
set up. Send for Catalog Section No. 41. 


The Esterline-Angus Company 


No.1 in fine Graphic Instruments for more 
than 50 years. 


DEPT. L, P. 0. BOX 596, INDIANAPOLIS 6, INDIANA 








NITRON’s FREE 






Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already | and space 
trovel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 





hed 



















Contents include— 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 


UN/ITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET + BOSTON 9, MASS. 


Please rush to me, free of charge, UNITRON's new Observer's 
| Guide and Telescope Catalog. 4X-1 
Name 


Low 


I 
‘ 
hes cee ces ee es ee ee es es es ed 
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State. 











, 
Dajac LABORATORIES | 


» 





Over 250 New Reagents for 
Medical Research and Biochemical Testing 


Carbobenzoxy chloride 
Peptide synthesis 


2-Hydroxy-3-Naphthoic acid hydrazide 
Ketosteroids and carbonyl groups 


Fluorescein and Khodamine isothiocyanate 
Fluorescent antibody 
LNA® 
Leucine amino peptidase substrate 
DDD-L2,2'-Dihydroxy-6,6'-dinaphthyl 
disulfide 
Sulfhydryl groups 





HABA L2,4-Hydroxy b ib 
ac 
Albumin and protein binding 


Lauroy! choline chloride 
Choline esterase 


beta-Naphthyl caprylate 
Lipase substrate 


6-Bromo-2-naphthyl-B-D-glucuronide 
B-Glucuronidase 


NITRO BT® 
Corticosteroid assay 


5-Bromoindoxyl acetate 
Esterase 


Write for catalog today. 
Custom Syntheses Invited 





THE Londen CHEMICAL COMPANY 


)0 LANGOON STREBT +P O. BOX 9522 


PHILADELPHIA-24, PA 

















National Science Teachers Assoc. (R. 
H. Carleton, NSTA, 1201 16 St., Nw, 
Washington, D.C.). 26-30 Dec. 

National Soc. for Medical Research (R. 
A. Rohweder, NSMR, 920 S. Michigan 
Blvd., Chicago 5, Ill.). 29 Dec. 

National Speleological Soc. (T. C. Barr, 
Jr., Tennessee Polytechnic Inst., Cooke. 
ville, Tenn.). 28 Dec. 

Philosophy of Science Assoc. (W. A. R 
Ley, Roosevelt College, Chicago, IIl.). 28 
Dec. 

Scientific Research Soc. of America (D 
B. Prentice, 56 Hillhouse Ave., New 
Haven 11, Conn.). 29 Dec. 

Sigma Delta Epsilon (Miss E. S. Ander- 
son, Stratford Hotel, 25 E St., NW, Wash- 
ington, D.C.). 26-30 Dec. 

Society for General Systems Research 
(R. L. Meier, Mental Health Research 
Institute, Univ. of Michigan, Ann Arbor) 

Society for the History of Technolog 
(M. Kronzberg, Dept. of History, Case 
Inst. of Technology, Cleveland, Ohio). 

Society of the Sigma Xi (T. T. Holme. 
56 Hillhouse Ave., New Haven 11, Conn). 
29. Dec. 

Society of Systematic Zoology (R. E. 
Blackwelder, Southern Illinois Univ., Car- 
bondale). 26-30 Dec. 

Tau Beta Pi Assoc. (R. H. Nagel, Univ. 
of Tennessee, Knoxville). 27 Dec. 

United Chapters of Phi Beta Kappa (C. 
Billman, 1811 Q St., NW, Washington, 
D.C.). 29 Dec. 





27-30. American Anthropological Assoc., 
Mexico City. (W. S. Godfrey, Jr., Logan 
Museum, Beloit College, Beloit, Wisc.) 

27-30. American Astronomical Soc., 
Cleveland, Ohio. (J. A. Hynek, Smith- 
sonian Astrophysical Observatory, 60 
Garden St., Cambridge 38, Mass.) 

27-30. American Folklore Soc., Mexico 
City. (MacE. Leach, 110 Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 4.) 

27-30. American Statistical Assoc. 
Washington, D.C. (D. C. Riley, 1757 K 
St., NW, Washington 6.) 

27-30. Institute of Mathematical Statis- 
tics (weather control), Washington, D.C. 
(J. Neyman, Statistical Lab., Univ. of 
California, Berkeley 4.) 

28-29. American Chemical Soc. (Div. 
of Industrial and Engineering Chemistry), 
symp., Baltimore, Md. (M. A. H. Emery, 


ACS, 18 and K Sts., NW, Washington 
D.C.) 
28-29. Industrial Relations Research 


Assoc., Washington, D.C. (E. Young, Ster- 
ling Hall, University of Wisconsin, Madi- 
son.) 

28-29 Mechanism of Interfacial Reac: 
tion, American Chemical Soc., annual 
symp, Baltimore, Md. (H. E. Hoelscher. 
Chemical Engineering Dept., Johns Hop: 
kins Univ., Baltimore, Md.) 

28-29. Lepidopterists’ Soc., 10th annual, 
Ann Arbor, Mich. (E. G. Voss or W. H. 
Wagner, Dept. of Botany, Univ. of Mich- 
igan, Ann Arbor.) 

28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (W. B. Merriam, Dept. of 
Geography, State College of Washington. 
Pullman.) 

28-30. American Economic  Ass0c., 
Washington, D.C. (J. W. Bell, Northwest: 
ern Univ., 629 Noyes St., Evanston, Ill.) 
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Scientific Publications 


QUIMBY, FEITELBERG AND SILVER—RADIOAC. 


TIVE ISOTOPES IN CLINICAL PRACTICE. 451 

pages. 97 illustrations. $10.00 

GOLDBERGER-—A PRIMER OF WATER, ELEC- 

TROLYTE AND ACID-BASE SYNDROMES. New. 

322 pages. 38 tables, charts and diagrams. $6.00 

S0OINE AND WILSON—ROGERS’ INORGANIC 

PHARMACEUTICAL CHEMISTRY. 6th edition. 

705 pages. Illustrated. $9.56 

CLAUS—GATHERCOAL AND WIRTH PHARMA- 

COGNOSY. 3rd edition. 731 pages, 7” x 10”. 306 il- 

lustrations and | plate in color. $12.50 

FAUST—ANIMAL AGENTS AND VECTORS OF 
HUMAN DISEASE. 660 pages. 216 illustrations and 
9 plates, | in color. 12 tables. $9.75 

FAUST AND RUSSELL—CRAIG & FAUST’S CLINI- 
CAL PARASITOLOGY. 6th edition. 1078 pages. 346 
illustrations and 7 plates in color. 23 tables. $15.00 

BELL—A TEXTBOOK OF PATHOLOGY. 8th edi- 
tion. 1028 pages. 545 illustrations and 5 plates in 
color. $14.50 

BOYD—INTRODUCTION TO MEDICAL SCIENCE. 
4th edition. 304 pages. 124 illus. and 3 plates in color. 
$4.50 

SIMMONS AND GENTZKOW—MEDICAL AND 
PUBLIC HEALTH LABORATORY METHODS. 
6th edition. 1191 pages. 115 illus. and 9 plates in 
color. 129 tables. $18.50 

THIENES & HALEY—CLINICAL TOXICOLOGY. 
3rd edition. 457 pages. Illus. 33 tables. $6.50 

SMITH AND JONES—VETERINARY PATHOLO- 
GY. 959 pages, 7” x 10”. 661 black and white illus- 
trations on 263 figs. and 6 in color on | plate. $17.50 

LEVINSON AND MacFATE—CLINICAL LABORA- 
TORY DIAGNOSIS. 5th edition. 1246 pages. 244 
illus. and 13 plates, 11 in color. 142 tables. $12.50 

QUICK—HEMORRHAGIC DISEASES. 451 pages. I]- 
lustrated. 31 tables. $9.50 

WINTROBE—CLINICAL HEMATOLOGY. 4th edi- 
tion. 1184 pages. 236 illustrations and 20 plates, 18 
in color. 65 tables. $15.00 

REDDISH—ANTISEPTICS, DISINFECTANTS, 
FUNGICIDES & CHEMICAL & PHYSICAL STERI- 
LIZATION. 2nd edition. 975 pages. 67 illustrations. 
134 tables. $15.00 

GRAY’S ANATOMY OF THE HUMAN BODY. New 
27th edition. Edited by CHARLES MAYO GOSS, 
M.D. 1458 pages, 7” x 10”. 1174 illustrations, mostly 
in color. $17.50 

BUCHANAN—FUNCTIONAL NEURO-ANATOMY. 
3rd edition. 362 pages, 7”x10”. 273 illustrations, 18 
in color. $7.50 

STARLING—PRINCIPLES OF HUMAN PHYSI- 
OLOGY. 12th edition. 1233 pages. 721 illus., some 
in color. $12.50 

WOHL AND GOODHART—MODERN NUTRI- 
TION IN HEALTH AND DISEASE: Dietotherapy. 
New 2nd edition. Ready early 1960. 
CHANDLER—DECIDUOUS ORCHARDS. 3rd edi: 
tion. 492 pages. 128 illustrations. $7.50 
CHANDLER—EVERGREEN ORCHARDS. 2nd edi- 
tion. 535 pages. 84 illustrations. $8.50 


LEA & FEBIGER 
Washington Square Philadelphia 6, Pa. 
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BRAND NEW! 


Electric Furnace 


BUILT FOR LABORATORY USE! 





4” Wide 


9” Deep 








fully automatic... 


just dial desired temperature 


Here is the new THERMOLYNE Type 2000 Electric Furnace, 
specifically designed for laboratory use . . . engineered to 
hold preset temperatures within close limits by means of a 
potentiometric control system. Instrument is practically im- 
mune to vibration, dust and dirt, and will give long, trouble- 
free life. Of rigid, braced construction, THERMOLYNE Type 
2000 Furnace is equipped with long-life heating elements 
embedded in special, interchangeable plates that give fast, 
even heat distribution. Chamber is sealed in high-tempera- 
ture insulation. Operating temperatures to 1650°F con- 
tinuous, 1900°F intermittent. 115 and 230 volts. Chamber 
size 4” x 3%” x 9”, 


e CONVENIENT 


Just dial temperature desired. 
Easy-to-read spotlight dial 
shows temperature setting of 
controller. Snap-fast action 
produces highly accurate heat- 
ing. 


e WELL CONSTRUCTED 


Furnace case is rigidly formed 
and braced; long-life heating 
elements are protected by 
special refractory plates. 


e DEPENDABLE 


Cireuit is ‘‘fail safe’’ in case 
of any mulfunction... 
thermocouple break protection 
is also provided. 


PRICE COMPLETE $247.50 


e AUTOMATIC 


Preset temperatures are held 
within close limits by poten- 
tiometric control system. 


Write for literature and name of nearest dealer. 


THERMO ELECTRIC MFG. CO. 
495 Huff Street, Dubuque, lowa 
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28-30. American Philosophical Assoc. 
(eastern div.), New York, N.Y. (L. Gar- 
vin, Dept. of Philosophy, Univ of Mary- 
land, College Park.) 

28-30. American Physical Soc., Pasa- 
dena, Calif. (K. Darrow, APS, Columbia 
Univ., 116 St. and Broadway, New York, 
N.Y.) 

28-30. Econometric Soc., Washington, 
D.C. (R. Ruggles, Dept. of Economics, 
Yale Univ., New Haven, Conn.) 

28-30. Western Soc. of Naturalists, 
Los Angeles, Calif. (Y. U. Amrein, Dept. 
of Zoology. Pomona College, Claremont, 
Calif.) 
28-31. Phi 


Delta Kappa, Columbia, 





Mo. (A. G. Clark, 316 Dalzell Ave., Ben 
Avon, Pittsburgh 2, Pa.) 

28-16. Bahamas Surgical Conf., Nas- 
sau. (B. L. Frank, P.O. Box 4037, Fort 
Lauderdale, Fla.) 


January 


1-5, Electrochemical Soc., Chicago, IIl. 
(Electrochemical Soc., Inc., 216 W. 102 
St., New York 25.) 

I-5, Institute of Geographers, annual 
conf., Southampton, England. (A. E. 
Smailes, Queen Mary College, Univ. of 
London, Mile End Rd., London, E.1.) 

3-9. Indian Science Cong. Assoc., 4th, 





HAS THE MODERN 
BALANCES FOR 


SCIENTIFIC 
RESEARCH 


PRODUCTION 
CONTROL 


MANUFACTURING 











sorting balances 








TELE ONE 
SEs Ts 





wis 


| « 


MICRO BALANCE 


the M-5 micro balance with a precision of +0.001 mg 


the W8/11 remote-control unit with a capac- 
ity of 8 kg and a precision of +1 mg; 


rapid-weighing control balances precise to +1 mg 


precision scales with wide optical range and 
practical taring device; 


automatic electronic filling, check-weighing and 


{eum the new recording balances 


Write to us for full information on the complete 
line of fine Mettler weighing instruments. 





METTLER INSTRUMENT CORPORATION 
HIGHTSTOWN, NEW JERSEY 
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Bombay. (B. W. Prasad, ISCA, Lakshni 
Niwas, Georgetown, Allahabad 2, India) 

5-7. Recent Mechanical Engineering De. 
velopments in Automatic Control, symp, 
London, England. (Institution of Mechani- 
cal Engineers, 1 Birdcage Walk, London, 
S.W.1.) 

6-8. Northeastern Weed Control Conf, 
14th annual, New York, N.Y. (M. G 
Wiltse, Chairman, Public Relations Com. 
mittee, Dow Chemical Co., 916 Shoreham 
Bldg., 15 and H Sts., NW, Washington §, 
D.C) 

7-10. Radioactive Isotopes, 4th intern, 
symp., Bad Gastein, Austria. (R. Hofer, 
Isotopen-Laboratorium, II. Medizinische 
Universitats Klinik, 13, Garnisongasse, 
Vienna 9, Austria.) 

8—/1. Sanitary Engineering Conf., ASCE. 
Cincinnati, Ohio. (E. S. Kirkpatrick, 
ASCE, 33 W. 39 St., New York 18.) 

J]-13. American Acad. of Allergy. 
Hollywood-by-the-Sea, Fla. (J. O. Kelley, 
756 N. Milwaukee St., Milwaukee 2, Wisc.) 

11-13. Arctic Geology, Ist intern. symp. 
Calgary, Alberta, Canada. (D. W. R. Wil 
son, Arctic Symposium Committee, P.0, 
Box 100, Calgary, Alberta, Canada.) 

11-13. Reliability and Quality Control, 


natl. symp., Washington, D.C. (N. §. 
Hibshman, ATEE, 33 W. 39 St., New 
York 18.) 


11-15. Society of Automotive Engineers, 
annual, Detroit, Mich. (R. W. Crory, Meet- 
ings Operation Dept., SAE, 485 Lexington 
Ave., New York 17.) 

11-25. Effects of Atomic Radiation, 
New York, N.Y. (R. Appleyard, Scientific 
Committee on the Effects of Radiation, 
United Nations, New York 17.) 

12-15. Society of Plastics Engineers, 
16th annual conf., Chicago, Ill. (T. A. Bis- 
sell, SPE, 65 Prospect St., Stamford, 
Conn.) 

14-18. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, annual, 
New York, N.Y. (E. O. Kirkendall. 
AIMMPE, 29 W. 39 St., New York 18) 

17-30. Bahamas Medical Serendipity 
Conf., 2nd, Nassau. (B. L. Frank, P.O. 
Box 4037, Fort Lauderdale, Fla.) 

18-21. American Astronautical Soc. 
6th annual, New York, N.Y. (A. P. Mayer- 
nik, AAS, 6708 53 Rd., Maspeth 78, N.Y.) 

19-21. American Meteorological Soc. 
40th annual, Boston, Mass. (K. C. Spengler. 
3 Joy St., Boston.) 

19-21. Congenital Malformations, CIBA 
symp. (by invitation only), London, Eng 
land. (G. E. W. Wolstenholme, 41 Portland 
Pl., London, W.1.) 

21-23. American College of Surgeons 
Louisville, Ky. (H. P. Saunders, 40 E. Erie 
St., Chicago 11, Ill.) 

23-28. American Acad. of Orthopedit 
Surgeons, Chicago, Ill. (J. K. Hart, 116 §. 
Michigan, Chicago 3.) y 

24-29. American Rocket Soc., Princeton, 
N.J. (J. J. Harford, ARS, 500 Fifth Ave. 
New York 36.) : 

25-28. Institute of the Aeronautical 
Sciences, 28th annual, New York, N.Y. 
(IAS, 2 E. 64 St., New York 21.) 

25-28. Plant Maintenance and Engineer 
ing Show, Philadelphia, Pa. (R. S. Wol 
cott, Clapp & Poliak, 341 Madison Ave. 
New York 17.) 


(See issue of 13 November for comprehensive list) 
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GENERAL ELECTRIC CAPACITIVE 
SYSTEMS, backed by over 30 
years of research and develop- 
ment, provide the optimum 
combination of system effi- 
ciency, speed of discharge and 


economy of operation for 
pulsed power research prob- 
lems. 


A COMPLETE G-E SYSTEM, ca- 
pacitors and associated equip- 
ment, can be designed into a 
package to store energy meas- 
ured in a few or millions of 
joules and capable of peak discharge in 
fractions of a second. Coordinated in a 
complete G-E package are matched charg- 
ing equipment, rectifiers, controls, protec- 
tive devices, racks, and various other 


These energy-storage and discharge 
capacitors represent G-E custom de- 
sign for optimum cost per joule in 
applications ranging from a few units 
to million-joule banks. 














Hyland’s continuing search for 
rs better products for faster, 
no-guesswork technics has in the 

lectin field alone introduced 
Anti-A1 (1957), Anti-H (1958) 
and now Anti-M and Anti-N, 
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General Electric Energy Storage 
and Discharge Capacitor Systems 
Provide POWER FOR RESEARCH 


components. Installation and testing are 
supervised by qualified General Electric 
personnel to assure peak performance. 


WHEN YOUR WORK demands controlled 
power for research with wind tunnels, 
plasma generators, ionic propulsion de- 
vices, or similar equipment, General Elec- 
tric offers a single source of supply. 


FOR OPTIMUM COST PER JOULE and max- 
imum service life commensurate with duty 
cycle, General Electric custom designs ca- 
pacitors, in a wide range of ratings, to fit 
your particular installation requirements. 


FOR FURTHER INFORMATION contact your 
nearest Apparatus Sales Office or sales 
representative, or write Section 447-15, 
General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








ANOTHER DISCOVERY OF HYLAND RESEARCH...ANTI-M LECTIN 


Continuing research in the blood 
diagnostic field at Hyland Laboratories 
has isolated another lectin reagent 

—a plant hemagglutinin which is 
specific for factor M. Prepared from 
the seed of Iberis amara,* this water- 
clear, stable extract produces 

clear-cut agglutination of specimens 
containing factor M. 


Also announcing ANTI-N LECTIN 


Hyland now offers the first commercially 
available Anti-N Lectin, a plant 
hemagglutinin prepared from the 
seed of Vicia graminea. This water- 
clear, stable extract produces 
sharp, easy-to-read agglutination of 
specimens containing factor N. 
Both M and N tests are performed 
by the test tube method, using 

2 drops of lectin and 1 drop of 
saline washed cells. After 20 
minutes, mixture is centrifuged 

for one minute. Positive 

reactions are clearly evident by 
macroscopic clumping. 
SUPPLIED: 

Anti-M Lectin (Purified), 2 cc 
dropper vials, $7.50 per vial 
Anti-N Lectin (Purified), 2 cc 
dropper vials, $7.50 per vial 


HYLAND LABORATORIES 
4501 Colorado Blvd., 
Los Angeles 39, Calif. 
160 Lockwood Ave., 
Yonkers, N. Y. 
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NEW KONTES DUALL 
TISSUE GRINDER 

In actual use 

MUCH QUICKER... 
MORE THOROUGH 


Two-Stage Grinding 
Makes The Difference! 


! 


a eae & 
ik 


Minced—ready to grind 








Grinding in conical section permits 
clearance to be varied depending on the 
relative positioning of pestle and tube. 
This permits adjustment for size and 
toughness of sample. When particle size 
is reduced, the material is forced past 
cylindrical area for final, fine homog- 
enization. 


K-88545 Tissue Grinder, Duall 





Size B c D 2 
Capacity, ml 
(rod inserted) 5 10 30 50 
Each $9.05 9.80 11.15 14.45 


One minute later—ground sample in suspension 





~y 


gp 
cee # 


KONTES 
GLASS 
COMPANY 


Vineland, New Jersey 
First Choice For Quality Technical Glassware 


Midwest Distributor: Research Apparatus, Inc., Wauconda, lil. 
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New Products 


The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. A coupon for use in making inquiries 
concerning the items listed is included in the post 
card insert. 


™ ANTENNA-PATTERN 
a synchro-driven sampler to provide 
1000 samples of antenna signal for 
360-deg rotation of the antenna. The 
integral sum, proportional to power 
radiated, is read out on decimal count- 
ing units with accuracy said to be 
+0.5 percent of maximum count. The 
instrument may be applied generally to 
integration of a-c or d-c signals in re- 
spect to shaft rotation. (Scientific- 
Atlanta Inc., Dept. Sci241, 2162 Pied- 


INTEGRATOR uSseS 


mont Rd., NE, Atlanta 9. Ga.) 


™ MICROWAVE WATTMETER is powered 
by a mercury cell and provides power- 


| measurement ranges of 0 to 1 mw and 





| insulation. Power supply, gas 
| valves, 





0 to 10 mw, or —10 to 0 dbm and 0 
to 10 dbm. Measurements over addi- 
tional ranges may be accomplished 


through use of couplers and attenua- 
tors. Accuracy is said to be +5 percent 
of full scale. Dimensions are 6 by 2% 
by 2% in. and weight is 1 lb. (Radar 
Measurements Corp., Dept. Sci242, 190 
Duffy Ave., Hicksville, N.Y.) 


™ MICRO-PIPETTER has a maximum 
capacity of 1 ml and will measure sam- 
ples as small as 0.001 ml. Accuracy is 
said to be +2 percent for a 0.001-ml 
sample and +0.25 percent for a 0.1-ml 
sample. The pipette is hydraulically op- 
erated with integral well and valve as- 
sembly. All metal parts are stainless 
steel or aluminum; the pipette itself is 
Kel-F. Vertical travel is 71% in.; hori- 
zontal travel is 42 in. (Nuclear-Ohio, 
Inc., Dept. Sci243, Bay Village, Ohio) 


@ LABORATORY FURNACE of resistance 
type operates at temperatures. to 
5000°F. Heating chamber is 4 in. in 
diameter and 8 in. high. The furnace 
uses an inert-gas atmosphere with a 
graphite heating element and carbon 
control 
pyrometers, and fittings for 
cooling are supplied. Automatic tem- 
perature controls can be furnished. 
Power input is 15 kw at 4500°F. (Cur- 
tiss-Wright Corp., Dept. Sci245, P.O. 
Box 689, Santa Barbara, Calif.) 


® HIGH-TEMPERATURE SOURCE is a small 
plasma generator powered by a stand- 
ard welding generator. The unit is 
basically a high-intensity electric arc 
consisting of a water-cooled tungsten 
cathode and a copper anode. Com- 
mercial bottled gas is used to produce 
the jet. Temperature range is said to 
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Favored for dependable, economical 
operation Thelco Ovens and Incubators 
serve almost every laboratory. 


Thelcos provide a temperature range 
up to 200°C with uniformity equal to 
the most expensive cabinets...the only 
cabinets to combine low initial invest- 
ment with such performance... backed 
by published test figures. 


Such construction features as glass wool 
blanket insulation on all sides, black 
heat elements, all welded construction, 
and chrome plated hardware are gen- 
erally available only in higher priced 
cabinets. Thelco offers them at budget 
prices. 


You can buy a Thelco for as little as 
$85 and the big 10 cu, ft. incubator 
for $375. You benefit from a choice of 
models — gravity convection, forced 
draft, vacuum etc. 


Thelco cabinets are stocked by nation- 
wide distributors ... can always be 
promptly delivered... parts and serv- 
ice are just a “phone call away”. 


For full details write for Bulletin 376C. 


Thelco cabinets... like the new 
"teas. ... are built by 


SINCE 1920 








PRECISION 
SCIENTIFIC CO. 





3735 West Cortland St., Chicago 47, Ill. 
Local Offices in Chicago + Cleveland + Houston 
New York + Philadelphia + San Francisco 
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the Latest INTERFERENCE FILTERS 
ANNUAL REVIEWS |||! “ist cree srs! toes 


PSYCHOLOGY PLANT PHYSIOLOGY 
Vol. 10 (Jan. 1959) Vol. 10 (June, 1959) 


ENTOMOLOGY BIOCHEMISTRY 
Vol. 4 (Feb. 1959) ~— Vol. 28 (July. 1959) 


PHYSIOLOGY PHYSICAL CHEMISTRY 
Vol. 21 (Mar. 1959) Vol. 10 (Sept. 1959) 





\\\ 














MEDICINE MICROBIOLOGY 
Vol. 10 (May 1959) Vol. 13 (Oct. 1959) 
NUCLEAR SCIENCE Spectral Range: 340-900 millimicrons 
Vol. 9 (Dec. 1959) Peak Transmission: 40% 


Half Peak Width: 8-12mp. 
ms Sizes’ 2" x°2" 

(To be in Science Library Exhibit) F 
or 


Colorimet 
$7.00 postpaid (U.S.A.); $7.50 postpaid ” fineunanalie 


(elsewhere) Flame Photometry 


also microscopy, photomicrography, microcolorimetry, refractometry, 
polarimetry, light scattering measurements, and for many other 
applications requiring monochromatic light in the visible, near- 


AN N UAL REVI EWS, | N “al ultraviolet, and near-infrared range. 


Write for Bulletin #180 to 


Grant Avenue, Palo Alto, California PHOTOVOLT CORP. 
95 Madison Avenue New York 16, N.Y. 


: MINIATURE HUMAN SKELETON 


* In Durable, Washable Synthetic Bone 






































cl Accurately Scaled 
ick 
mn Lightweight - Weighs Less Than 20 Pound 
* ightweight — Weighs Less I han ounds 
r ly 26 Inches Tall 
et Only 26 Inches Ta 
Designed for use in high school biology courses, the miniature skelton has 
as proved of value in psychology, health, safety, first aid, and physical education 
tor courses. The low price enables the smaller schools to have at least one skeleton in 
of the science department. The skeleton, with wooded case, weighs less than 20 
d pounds making it easy to carry from room to room. 
. The wooden case is constructed to permit the rotation of the skeleton within 
the case. An illustrated key card on the door identifies the principal bones. This 
ne arrangement permits a student to study the guide and skeleton together in 
b order to more easily understand the skeleton. If desired, the skeleton can be 
e removed from the case and hung in a more convenient place. The hook on the 
rve skull provides for attachment to other types of support. 
I com ] ; 
Each skeleton includes an attractive wooden case, plastic skeleton cover, 
C and an illustrated key card. 
ew ZK500. MINIATURE SKELETON, Painted. The  2ZK510. MINIATURE SKELETON, The skeleton is 
muscular origins are painted in red, and the mus- the same as ZK500, but the muscular origins and 
s x insertions are not painted. Many teachers prefer 
cular insertions are in blue on one side of the to paint the muscular insertions and origins them- 
skeleton. Complete, with wooden case, plastic selves, and the surfaces of these skeletons readily 
skeleton cover, and 2 illustrated key cards. accept paint. C omplete with, attractive wooden a 
Each, $137.00 Each, $115.00 
. W. M. WELCH SCIENTIFIC COMPANY 
Full Life-Size Skeleton DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
- E , ees 
47, Wh available at $212.00. ESTABLISHED 188 oA 
. 1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U.S.A. 
ouston No. ZK500 Manufacturers of Scientific Instruments and Ladvoratory Apparatus 
cisco 
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be from 250U° to above 12,000°F, and 
operation at 5 kw power level is said to 
be possible for an almost unlimited 
period. Available nozzles are 0.25, 
0.375 and 0.50 in. in inside diameter. 
(Avco, Dept. Sci247, 201 Lowell St., 
Wilmington, Mass.) 


™ INDUCTION-HEATING UNIT, specially 
designed for processing semiconductors 
and other conductive materials, oper- 
ates at approximately 4 Mcy/sec with 
output power of 10 kw. This output is 
furnished at a work station centrally 
located on the front panel. Power con- 
sumption is 20 kva max, 230/460 volt, 
three phase, 60 cy/sec, at 90 percent 
power factor. Cooling-water consump- 
tion at full load is 6 to 7 gal/min at 
80°F. Outside dimensions are 40 by 40 
by 76 in. (Lindberg Engineering Co., 
Dept. Sci256, 2450 W. Hubbard St., 
Chicago 12, Ill.) 


™ STRIP-CHART RECORDER of potenti- 
ometer type is a two-channel recorder 
with both pens traversing the full width 
of a S-in. chart. Range is adjustable 
from 0 to 9 mv to 0 to 150 mv. Zero 
can be set anywhere. Chart-speed op- 
tions range from % in./hr to 8 in./min. 
Full-scan balancing time is | second, 
and accuracy is said to be +1 percent of 
full scale. Portable and panel-mounting 
versions are available. (Varian Asso- 
ciates, Dept. Sci257, 611 Hansen Way, 
Palo Alto, Calif.) 


® PACKAGED TRANSFORMER PRIMARY iS 
a toroidal coil of 400 turns on a strip- 
wound silicon-steel core. To obtain 
high alternating currents at a desired 
low voltage, the proper number of 
turns is wound through the center 
opening. Rating is 120 volts, 50 to 60 
cy/sec, and 150 va output. The device 
can also be used in reverse as a cur- 
rent transformer. (Superior Electric 
Co., Dept. Sci248, 83 Laurel St., Bris- 
tol, Conn.) 


™ TWO-COORDINATE MEASURING COM- 
PARATOR covers a plate area up to 18 
by 18 in. Calibrated screws read to 1 u 
along the entire length. Magnification 
of the observing microscope is variable 
between 12 and 28. Position of the ro- 
tary-stage vernier is readable to 20 sec 
through 360 deg. A filter magazine 
permits enhancement of contrast, and 
a choice of four reticle shapes is pro- 
vided. Stage position is automatically 
recorded by depression of a foot switch. 
(David W. Mann, Inc., Dept. Sci261, 
Lincoln, Mass.) 


™ STRAIN-GAGE INDICATOR is a disk-type, 
null-balance unit using a servo-driven 
slidewire to balance an internal bridge 
circuit. Specified accuracy is +0.15 
percent of full scale. Less than 1 square 
foot of panel area is required for mon- 
itoring. (Baldwin-Lima-Hamilton Corp., 
Dept. Sci251, 42 Fourth Ave., Waltham 
54, Mass.) 





AMINCO 


CHROMATOGRAPH 


first on the market with 


an R. F. Detector 


Three types of detectors offer a high degree of sensitivity and | 
versatility .. . The R. F. Detector makes possible the measure- ~ + 
ment of components previously undetectable by other means 
. +» & Thermistor Detector is provided for high sensitivity work 
. @ Hot Wire Filament Detector for extremely 


up to 260°C... 
high temperatures up to 500° C. 


Aminco's Thermistor Detector maintains top sensitivity u 

through 300° C, unlike many other chromatographs in whic 

Thermistor sensitivities diminish radically at elevated tempera- 
This is illustrated in the following curve. 


tures. 


Either gas, liquid or solid samples may be injected easily at 
WAIST LEVEL without loss of sample in the Aminco's Chroma- 
tograph. Capillary as well as conventional columns are avail- 
able; samples may be run through both columns in series, with 
two detectors in operation simultaneously with separate 


recorders, 


Send for free Aminco Bulletin 2320—B 





- 
a 
By 


t 





AMERICAN INSTRUMENT CoO.,INC. 





8030 GEORGIA AVE., SILVER SPRING, MD. 


1590 








® RECORDING ATTACHMENT permits con- 
version of two-pan analytical balance 
for automatic plotting of weight chang- 
es. Range is continuously variable from 
10 mg to 5 gm full scale. The attach- 
ment is designed to be used with a 
potentiometric recorder of at least 5.5- 
mv sensitivity. The converter comprises 
an amplifier and a balance attachment. 
The latter consists of a differential 
transformer that produces an a-c volt- 
age proportional to balance-arm deflec- 
tion, and a restoring coil that applies a 
field to restore balance. Part of the 
voltage required to provide the latter 
field is recorded. The recorded signal is 
said to be a linear function of weight 
within +1 percent of full scale. Effects 
of balance vibration are filtered elec- 
trically. (Fisher Scientific Co., Dept. 
Sci258, 717 Forbes St., Pittsburgh 19, 
Pa.) 


™ TEST TUBE MIXER accommodates 15- 
and 16-mm test tubes using a separate 
shaded-pole motor for each tube. Rota- 
tional speed is 3000 rev/min. A special 
motion is said to create a vortex that 
produces rapid mixing. Capping of tube 
is unnecessary. A four-tube and a two- 
tube model are available. (Kraft Manu- 
facturing Co., Dept. Sci252, 68-60 
140th St., Flushing 67, N.Y.) 


™ CLOT TIMER is a bench-top unit with 
a self-contained heat source that main- 
tains reagents at 37°C. Addition and 
mixing of reagents is synchronized with 
the start of a digitally reading timer. 
The timer stops automatically when a 
transistorized detector circuit senses 
the endpoint of the reaction. Reaction 
time is displayed to the nearest 0.1 sec. 
(Mechrulab, Inc., Dept. Sci249, 601 
Main St., Redwood City 1, Calif.) 


™ MEASUREMENT MICROPHONES include 
the model 4131 cartridge with flat free- 
field response from 20 to 18,000 cy/sec 
and the model 4132 cartridge with a 
flat pressure response conforming to 
A.S.A. standard Z S 24.8-1949 L-type 
microphones. Cartridges are dimen- 
sionally interchangeable with the A.S.A. 
standard microphone. (B & K _ Instru- 
ments, Inc., Dept. Sci250, 3044 W. 
106 St., Cleveland 11, Ohio) 


® AMPLIFIER, completely transistorized. 
combines high-voltage handling ability 
with high input impedance. Voltage 
gain is 1.0000 + 0.0001. Input range 
is +105 volts. Long-term drift is +300 
uv. Input impedance is said to be 
thousands of megohms and rise times 
on the order of a few microseconds. 
(Adage Inc., Dept. Sci253, 292 Main 
St., Cambridge 42, Mass.) 

JosHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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For DPN and DPNH 


insist on the genuine 


SIGMA PREPARATIONS 


Sigma is probably the leading basic producer of these 
important co-enzymes. Sigma Quality has always been 
the World’s Highest, but now it is even higher than 
before. Not yet 100%, but we are rapidly getting there. 
Price—Far lower than any other 
supplier for comparable purity: 


B DPN—95-100% Pure—$15 per gram 





B DPNH Type 1—90-95% Pure—$35 per gram 
(This has been our regular offering) 


© GrRadE—97-100% Pure—$50 per gram 
Never before has such a purity been offered 
commercially. 


Note: At present only limited quantities are avail- 
able, but we expect to develop our production 





2.646523 SOS SSSS00C93S 
SSS SSF FSF SSF FF FF FFP FFP PPP PF FFFFFP FFF FSIS IS SSOP OSOS 


. to a routine basis over the next several 

i months. 

x pe ee 

N Delivered by AIR Anywhere in the World 

; 

4 

‘4 

‘ Also, for your convenience and to make your Enzyme 
" assays more reliable by eliminating decomposition of 
. DPNH STOCK SOLUTIONS, we offer 

‘ 

, DPNH TYPE | PRE-WEIGHED VIALS 

Y completely Stable At Room Temperatures 

N DPNH. VIALS Stock No. 10 VIALS 

N 0.2mg 340-2 2.50 

M 1.0mg 340-101 6.00 

‘ 2.0mg 340-102 11.00 

% 5.0mg 340-105 15.00 

Xe 10.0mg 340-110 21.00 

X Delivered by Parcel Post anywhere 

> 

y . ys 

x DID YOU KNOW—the purity of Any Sigma Reagent 
y 


# is guaranteed until consumed. No matter how old, or 
. why, if not satisfactory, please return it for replace- 
¥ ment. This includes ENZYMES! 


‘ 

rs 

My 

X TELEPHONE COLLECT 

y from anywhere in the world 

¥ 

x Day, Station to Station, ~~ 
nt PRospect 1-5750 

¥ Night, Person to Person, 

N Dan Broida, WYdown 3-6418 

¥ 

‘ 

x The Research Laboratories of 
‘ 

N 

) 
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‘CHEMICAL COMPANY’ 
* 


4 
%3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A.% 
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BETA 
Amperex® COUNTING 
mea 9)SIEM 


is 17" high 
184/"" diam. 
and shielding 
weighs only 
1100 Ibs. 


\ 
Model LBS-162 ~~ 


Model LBS-162 Low Background System is the 
simplest and most compact arrangement available 
for measuring the beta activity of low-intensity 
radioactive samples. It consists of the new Amperex 
combination “sample” beta counter and “veto” cosmic 
ray guard tube, two companion scalers modified with 
anti-coincidence circuitry, an elapsed timer, and a 
compact iron and mercury shield. A single cosmic 
ray tube replaces up to 30 guard tubes normally 
used in comparable counting systems. The resultant 
simplification in circuitry, plus the elimination of 
multi-guard tube malfunctions, provide a dramatic 
increase in system reliability. 

To achieve backgrounds on the order of 1 cpm, 
approx. 1100 Ibs. of shielding is used . . . thus elimin- 
ating as much as 3000 Ibs. of shielding necessary 
for conventional systems. 

By developing the Model LBS-162 the acute need 
for a reliable, ultra-sensitive counting system, which 
combines accuracy and compactness at a moderate 
cost, has been filled. 


For full information and description write to Dept. LBS 


- @-XTOM IC 


OCCESSOINIES INC. 


Subsidiary of Baird-Atomic, Inc. 
811 West Merrick Rd., Valley Stream, New York 


Represented Nationally by ATOMIC ASSOCIATES, INC. — Offices In: 
@ CHICAGO @ NEW YORK © PITTSBURGH ® PHILADELPHIA 
@ LOS ANGELES ® DALLAS © WASHINGTON, D. C. @ ATLANTA 
® DETROIT @ BOSTON @ SAN FRANCISCO 
@ In Canada: RADIONICS LTD., Montreal 
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“Multiple Unit” 


MUFFLE FURNACE 


Temperatures to 1850° F. 


This furnace is a complete self-con- 
tained unit with the temperature 
indicating and controlling devices 
conveniently located in the pyram- 
idal base. Four interchangeable and 
reversible heating units of heavy 
gauge Nickel Chromium Wire in- 
stalled in grooved refractory plates 
completely surround the heating 


chamber. 


Write for Bulletin 849 for complete details. 





Chamber 





Type Watts 


Ww 


L. 


Price 





051-PT 1150 


3% 


8 


$ 145.00 





052-PT 1440 


4% 


10 


210.00 





054-PT 2070 


5% 


12 


245.00 





056-PT 3400 


7% 


14 


315.00 














012148-PT* 6500 


WY 





14 





8 





1050.00 





Operating voltage either 115 or 230 volts A.C. only except 012148-P 


*Automatic temperature contro! $230.00 additional. 


| HEVI-DUTY 


A DIVISION OF 





T is 230 volt only. 





Letters 


(Continued from page 1530) 


values of zero and 18,000 tons. On 
16 July, after the test, our first measure- 
ment of what had really happened gave 
20,000 tons. That morning General 
Groves communicated this figure to the 
War Department, for transmission to 
the Secretary of War and the President, 
who were in Potsdam, meeting with 
representatives of the United Kingdom 
and the U.S.S.R. 

I should perhaps add that when a 
scientific panel met with the Secretary 
of War’s Interim Committee on 31 
May 1945, Secretary Stimson and Gen- 
eral Marshall were both present. I re- 
member reporting that we expected one 
model of the bomb to be many times 
more powerful than the other, but that 
we were so uncertain of our ground 
that they might turn out in quite oppo- 
site order. I also remember that on that 
occasion we discussed a_ possibility, 
which had been reported to the Gov- 
ernment in 1942, of developing bombs 
in the multi-megaton range by the use 
of fissionable material, heavy hydrogen, 
and natural uranium. Here, too, our 
early designs were to change with time. 

ROBERT OPPENHEIMER 
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I have seen a copy of the letter 
which Robert Oppenheimer has written 
you correcting statements in Amrine’s 
book, which were developed in E. U. 
Condon’s review (which I have not seen). 

I have no way of knowing whether 
Amrine was misled by statements on 
the subject made in my book Churchill, 
Roosevelt, Stalin. But I have a sense of 
responsibility for sharing in the diffu- 
sion of this erroneous impression of the 
anticipated explosive power of the 
atomic bomb. How I came to overlook 
the first paragraph of General Groves’ 
memorandum to General Marshall | 
quoted by Oppenheimer I do not under- 
stand. I suppose an appropriate penalty 
—the ultimate proof of my mistake— ~ 
would be to be blown up by one. 
HERBERT FEIS — 
York, Maine 


I- would like to correct some of the 
erroneous impressions a reader would — 
gain from E. U. Condon’s “review” of © 
Michael Amrine’s book The Great De-~ 
cision, which appeared in a recent issue” 
of Science. q 

This “review” goes far afield from 
the content of the book, and this de= 
spite a confession of little first-hand 
knowledge. While such frankness may 
be refreshing, equal frankness would 
have made Condon add the statement 
that he is not particularly fond of me. 
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I would not bother to answer Condon 
except for the fact that a publication 
such as Science has seen fit to print his 
“review” without checking his alleged 
facts. Many are so preposterous as to 
be obviously incorrect. The conclusions 
supposedly drawn therefrom present 
me in an entirely false position. 
Condon’s charge that I worked “to 
hobble and frustrate cooperation” with 
the British simply is not true. Because 
neither I nor anyone else could even 
guess at that time how the atomic fu- 
ture might unfold, because I felt that 
I had no right to give away informa- 





tion developed with United States 
funds, and because I believed that or- 
derly procedures were essential in such 
a large and widespread effort, I did 
not want the previously highly informal 
communications to continue. These had 
not been unreasonable before the 
United States entered upon its major 
atomic effort. I felt that now specific 
presidential approval was required for 
any significant passing of information. 
I was not alone in this opinion. An 
executive agreement between President 
Roosevelt and Prime Minister Church- 
ill, defining British-American relation- 
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ships in this area, was the first essen- 
tial to the formalization of the inter- 
change of information. 

Yet, it was not until the Quebec 
Conference of August 1943 that the 
necessary basic agreement was reached. 
I was not responsible for the fact that 


this agreement was not arrived at 
sooner. As soon as it was_ signed, 
proper arrangements were promptly 
made and the furnishing of informa- 
tion was controlled in accordance with 
the terms of the Quebec Agreement. 

As to Chalk River, Condon ignores 
the fact that its parent organization was 
already being established at Montreal 
before I was placed in charge of the 
Manhattan project. This laboratory 
was never a part of the American proj- 
ect. A number of its key personnel 
were Free French, and France was 
still under German control. This added 
to our difficulties. In spite of these 
complications, the Canadian-British ef- 
fort always received essential informa- 
tion from us to the extent necessary for 
the work it was carrying on. The 
Canadian Government always seemed 
satisfied with this cooperation. The 
Royal Commission appointed to in- 
vestigate Russian espionage in Canada 
in its report of 27 June 1946 said 
(page 617): 

From the beginning there was the 
closest cooperation in scientific research 
between Canada, the United Kingdom, 
and, later the United States. While some 
secrets were not fully shared, as in the 
case of some details concerning the 
atomic bomb, the results of continuing re- 
search work by scientists in one country 
were in almost all cases at once communi- 
cated to their opposite numbers in the other 
two. 


All available essential data and esti- 
mates respecting the bomb were made 
known to our policy makers when de- 
cisions were being made on the use of 
the bomb. General Marshall, Secretary 
Stimson, and the President (Roosevelt 
and later Truman) were kept informed 
as to the probable effect of the bomb 
on the conduct of the war. It was my 
responsibility to keep General Marshall 
and Secretary Stimson fully informed 
as to the changes in scientific thinking. 
including my own, on the _ probable 
power of the bomb. And I fulfilled that 
responsibility. 

It is true that I did not know enough 
physics to insure the accuracy of any 
estimate, but, I might add, neither did 
anyone else. We simply did not have 
in the Manhattan organization a scryer 
of sufficient ability to do this. The esti- 
mates included in my memorandum of 
30 December 1944 were based on my 
latest discussions with, and informa- 
tion from, Oppenheimer and his asso- 
ciates at Los Alamos. I might add that 
as late as the middle of May 1945 the 
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responsible heads at Los Alamos felt 
that the explosive force of the first im- 
plosion-type bombs would fall some- 
where between 700 and 1500 tons. 

Actually my memorandum to Gen- 
eral Marshall of 30 December 1944, of 
which Condon makes such a point, has 
been completely misrepresented—and 
this is not the first time, although, with 
a few omissions (all nonessential for 
the present discussions), it was pub- 
lished in full with the Yalta papers and 
is thus readily available to any respon- 
sible writer. The first part of this 
memorandum read as follows (the re- 
mainder dealt with informing Admiral 
Nimitz and the air commander in the 
Guam area as to the atomic possibili- 
ties): 


It is now reasonably certain that our 
operation plans should be based on the 
gun type bomb, which, it is estimated, 
will produce the equivalent of a ten 
thousand ton TNT explosion. The first 
bomb, without previous full scale test 
which we do not believe will be necessary, 
should be ready about 1 August 1945. 
The second one should be ready by the 
end of the year and the succeeding ones 
at... intervals thereafter. 

Our previous hopes that an implosion 
(compression) type bomb might be de- 
veloped in the late spring have now been 
dissipated by scientific difficulties which 
we have not as yet been able to solve. 
The present effects of these difficulties are 
that more material will be required and 
that the material will be less efficiently 
used. We should have sufficient material 
for the first implosion type bomb some- 
time in the latter part of July. This bomb 
would have an effect which would be 
equivalent to about 500 tons of TNT. 
During the remainder of 1945 it is esti- 
mated that we can produce . addi- 
tional bombs. 
should increase towards 1000 tons each 
as development proceeds and, if some of 
our problems are solved, to as much as 
2500 tons. 

The plan of operations while based on 
the more certain more powerful gun 
type bomb also provides for the use of 
the implosion type bombs when they be- 
come available. . . . The time schedule 
must not be adversely affected by any- 
thing other than the difficulties of solv- 
ing our scientific problems. 


For a considerable period prior to 
this we had fully expected to use the 
gun-type bomb first and, as we did at 
Hiroshima, to use it without previous 
test. Actually, the reading of this 
memorandum by President Roosevelt 
was only a minor portion of the con- 
ference, and further information was 
given him later—the next day, I believe 
—by Secretary Stimson. That the 
President was fully informed is well 
illustrated by a statement of Secretary 
of State Stettinius, who, in his book 
Roosevelt and the Russians, mentioned 
his meeting with President Roosevelt 
shortly after this date, and the latter’s 
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~ } Ptelling him on this occasion that if a 
bomb were dropped on New York City 
at 42nd Street and Broadway, the re- 
sulting explosion woulda lay New York 
low. 

President Truman was fully aware of 
the potential power of the bomb from 
the time that he had his first confer- 
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0 ence on it with Secretary Stimson and 

me on 25 April 1945. At this meeting SEE TH 3 
1e the President was not shown the 30 
in December memorandum. He did see, q 
id among other papers, Secretary Stim- WORLD S 
nt son’s memorandum of 25 April, the 
It first paragraph of which read as fol- 
1 A lihe FIRST 
b- “Within four months we shall in all 
ic probability have completed the most FULLY 


terrible weapon ever known to human 
00 history, one bomb of which could de- 

soy a whole city” (Stimson and DISPOSABLE 
Bundy, On Active Service in Peace and 
War, vol. 2, p. 635). Could anything 


of have been clearer as to the import of SMALL 


the bomb? 
t- 
a From the very first, the messages to AN : MAL 
* Potsdam were definite and clear as to 
é the magnitude of the Alamogordo ex- ‘i 
f plosion. It was described in one of the CAG a) * 


cables as being visible for over 200 
miles and audible for more than 50. 
Nothing could be further from the 
truth than the charge that there was 
60 any design to minimize the bomb. 

I trust that because of the scientific 
reputation and value of your publica- 
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Johnson bill through Congress; of how 
he was foiled in this by some of the 
scientists; and of his embittered efforts 
to take revenge. Such a history will 
examine carefully whether these things 
were related to the doings of the House 
Committee on Un-American Activities 
in 1948 and 1949, which deprived this 
country of the services of so many bril- 
liant young American scientists. 

E. U. ConDoN 
Washington University, 
St. Louis, Missouri 


Radionuclides and Bone Cancer 


A serious error exists in J. G. Kap- 
lan’s recent letter (J). It was stated 
that the Russians had observed bone 
cancers developing in dogs about 3 
years after the injection of 0.1 micro- 
curie of strontium-90 per kilogram. 
Actually, the radionuclide used in these 
Russian studies was not strontium-90, 
as erroneously reported by Engstrom 
et al. (2), but the much more danger- 
ous thorium-228 (3). 

The injected amounts of strontium-90 
which it has been proved cause bone 
cancer are much higher than 0.1 uc/kg. 
Finkel (4) found that the incidence of 


osteogenic sarcomas in 90 mice in- 
jected with 44 uc of strontium-90 per 
kilogram was somewhat higher (6 per- 
cent) than that in 150 controls (2 per- 
cent), but the probability of this being 
due to chance occurrence was 20 to 30 
percent. In a current study in our lab- 
oratory, 60 beagles have been injected 
with from 0.5 to 100 microcuries of 
strontium-90 per kilogram. Thus far 
only one dog, injected with 94 uc/kg, 
has developed a bone tumor. These re- 
sults do not imply that lesser amounts 
of strontium-90 are without effect. How- 
ever, they do illustrate the enormous 
difficulty in experimentally determin- 
ing the consequences of very small in- 
jections of strontium-90, such as 0.1 
uc/kg. 

The maximum permissible body bur- 
dens of strontium-90 and radium-226 
should be set so as to give the same 
probability (or improbability) of caus- 
ing undesirable effects. If the ratio of 
these limits is based on the observed 
biological effects of strontium-90 and 
radium-226 in experimental animals, 
the maximum permissible body burdens, 
for occupational workers, of 2 micro- 
curies of strontium-90 and 0.1 micro- 
curie of radium-226 correspond fairly 
well. 

In view of Kaplan’s opinion of the 





“obvious impertinence” of physicists 
in biological questions, it seems strange 
that he would base the heart of his ar- 
gument on the theoretical calculations 
of Rolf Bjérnerstedt, who is a physicist. 
C. W. Mays 
Division of Radiobiology, 
University of Utah, Salt Lake City 
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Meteorology for 


Non-Science Majors 


There is general agreement that all 
college students should have an experi- 
ence il: science before they receive their 
diplomas. Very rarely, it seems, is 
meteorology recommended as one of 
the courses the student should take to 
satisfy his science requirement. This 
is regrettable in view of the fact that 
meteorology has within it all the ele- 
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ments which a science course for the 
non-science major should have. 

Of course there are reasons for the 
present situation. People have been 
concerned about the weather since “the 
year 1,” yet the problems involved in 
making enough observations of the at- 
mosphere to find out what is going on 
and then devising ways of handling and 
digesting the masses of data have been 
so immense that modern meteorology 
can be considered a rather young 
branch of science. 

Despite the vast meteorological 
training program of World War II, only 
a small percentage of these trained men 





went back into academic life after the 
war, and of those who did, only a frac- 
tion found academic positions in which 
it was possible to teach meteorology. 

The professional academic meteor- 
ologist still finds it difficult to disengage 
himself from the stereotype of the 
fumbling-bumbling weatherman fos- 
tered by the cartoonists in the public 
press. And his timid dean hesitates, on 
the basis of scientific respectability, to 
encourage development of a course in 
which (he opines) the subject matter is 
more of an art than a science. 

Despite difficulties such as these, 
meteorology does seem to be coming of 
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age as a valid academic subject studied 
by many more than just a few special. 
ists. It is of this that I wish to speak, 
stating what appears to be a case for 
meteorology. 

If a student who is a non-science 
major is to have only a fleeting experi- 
ence of science, we first might ask 
what elements his experience should 
contain. Certainly his science course 
should have high interest value; it 
should leave him with an_ increased 
understanding of science; it should il- 
lustrate general principles in such a 
way that their broad applicability may 
be perceived; it should give him ac- 
curate information about the way in 
which science relates to human actiy- 
ity; it should have maximum carty- 
over value with respect to situations 
which he will encounter in later years; 
and, finally, it should not involve just 
an accumulation of facts—it should be 
developed around an integrative theme 
which provides coherence and continu- 
ity. How does meteorology rate accord- 
ing to these several criteria? 

1) Every person lives out his life at 
the bottom of the “sea of air and water 
vapor” which produces the weather. The 
weather is of great interest to everyone 
because it necessarily affects everyone. 
Therefore it seems to make very good 
sense for an educated person to have 
an understanding of the circumstances 
under which the several phenomena— 
wind, cloud, rain, lightning, and so on 
—are produced, and the reasons for 
them. 

2) Meteorology has high carry-over 
value. The person who learns to identify 
clouds and to read these “signposts of 
the sky” will have gained access to a 
source of lifelong enjoyment denied to 
other people. Each hour of each day 
holds interest for one who has become 
familiar with clouds and their portent. 

3) Meteorology is a subject which 
beautifully illustrates general physical 
principles. In discussing energy and its 
transformations, an instructor can star! 
with mass-energy transformations which 
take place in the sun’s interior, lead the 
student through application of radiation 
laws across 93 million miles of space to 
the outer edge of the earth’s atmos 
phere, follow the diminution of the 
solar beam through the atmosphere, ap- 
ply the laws of motion to illustrate how 
the atmospheric circulation is mait- 
tained, and so forth. 

4) In meteorology, excellent ex 
amples of the way pure science relates 
to human activity are legion. For ¢x 
ample, the tornado represents concen: 
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trated atmospheric violence which often 
results in deaths and heavy property 
damage. When we combine the increas- 
ed understanding of the dynamics of 
storms of this type (as provided by 
meteorological research) with the re- 
search efforts in electron physics which 
produced radar and television, and then 
use radar for storm detection and tele- 
vision to inform the populace about the 
progress of a storm, death and destruc- 
tion are reduced to a minimum. 

Meteorology should be much more 
widely offered, and students who are 
non-science majors should be encour- 
aged to take this course as a satisfying 
means of completing their physical-sci- 
ence requirement. 

JoHN A. Day 

Linfield College, 
McMinnville, Oregon 


Arctic Waters 


Regarding the report entitled ‘“Tri- 
tium tracer in Arctic problems,” by Gi- 
letti and Kulp [Science 129, 901 
(1959)] and the subsequent exceptions 
taken by Barnes and Coachman 


[Science 130, 273 (1959)], I am not 
sure whether I am lessening or adding 
to the confusion with the following re- 
marks, but there are some factors very 
pertinent to the matter which I feel 
should be brought out. 

As Barnes and Coachman pointed 
out, the curves in Giletti and Kulp’s Fig. 
1 do not agree with the reference (6) 
cited in the figure’s caption. The figure 
presents temperature-depth curves for 
“Icicle” stations, 2, 5, 10, and 11. The 
first two curves were derived not from 
reference 6 but rather from reference 
5, cited in the text [namely, L. V. 
Worthington, Woods Hole Oceanog. 
Inst. Tech. Rept. 53-92 (1953)]. The 
other two curves were drawn from data 
gathered by Goldstein in 1955. I am not 
aware that the curves from the last 
two stations have appeared in previous 
literature, but the data received some 
small distribution. 

Barnes and Coachman have used a 
bottom temperature read from _ the 
curve for station 11 to show that this 
water, if it were a mixture of Atlantic 
water and arctic surface water as pro- 
posed by Giletti and Kulp, was at best 
only 20 percent arctic and 80 percent 
Atlantic water. Giletti and Kulp replied 





that this accorded with their theory, 

I should like to point out two itenis, 
First, the bottom temperature shown in 
the station-11 curve is actually an ex. 
trapolated value, the deepest observa- 
tion having been made 22 meters above 
the bottom. This extrapolated bottom 
temperature is about +0.1°C; the deep. 
est observation shows a temperature of 
+0.21°C. I am not sure that other ex- 
trapolators would have drawn the curve 
in quite the same manner as it appears 
in the Giletti and Kulp report. 

The second item is, I believe, the 
crux of the matter. The tritium sample 
which led Giletti and Kulp to their con- 
clusions was collected at a depth of 
400 meters at a location very close to 
station 11. Therefore it would seem to 
be only proper to use the interpolated 
400-meter temperature of +0.35°C 
given by Giletti and Kulp for station 11 
in carrying out the computations pro- 
posed by Barnes and Coachman for fig- 
uring the percentages of Atlantic and 
arctic surface waters. 

If this is done, we find that if surface 
water having a temperature of —1.9°C 
(which it would have if the salinity con- 
centration were to be raised the requi- 
site amount by freezing) is mixed, in 
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sinking along the archipelago slope, 
with water of Atlantic origin having a 
temperature of +0.50°C, a resulting 
mixture with a temperature of +0.35°C 
at 400 meters would consist of nearly 
94 percent Atlantic water and only 
about 6 percent locally formed water. 

This would seem to make Giletti and 
Kulp’s point (iv), that “a new source 
of the deeper water of the Arctic Ocean 
was found to be in the Canadian archi- 
pelago,’ sound a bit pretentious, es- 
pecially as it is based on a single tritium 
measurement the results of which, as 
Barnes and Coachman point out, tend 


to support the more generally accepted 
theory nearly as strongly as they sug- 
gest the Giletti and Kulp conclusion. 

WILLIAM G. METCALF 
Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts 


We wish to thank W. G. Metcalf for 
his comments on our report “Tritium 
tracer in Arctic problems” and our 
subsequent exchange of letters with 
Barnes and Coachman. The point under 
discussion is our interpretation of the 
high value of tritium concentration 
found in a sample of Arctic Ocean 
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water at a depth of 400 meters. In our 
explanation of this value we suggested 
that the supply of tritium occurred by 
the sinking of local surface water (nor- 
mally richer in tritium) to this depth. 
We drew the analogy with other locali- 
ties where sinking takes place as a re- 
sult of freezing surface conditions. It 
would appear from Metcalf’s calcula- 
tion that only about 6 percent of the 
sea water in our 400-meter sample 
could have been derived from the sur- 
face as a result of such freezing. 

In the generally accepted view of 
Arctic Ocean circulation the water at 
this depth is derived by the sinking 
under the arctic surface water of more 
highly saline water from the Atlantic. 
This water would then circulate cyclon- 
ically, traveling past Siberia before 
reaching our sample location north of 
Canada. If this were so, a very rapid 
rate of circulation would be required, 
and the net effect would be a generally 
high tritium content for all the deep 
water partaking of this pattern. As we 
pointed out in our reply to Barnes and 
Coachman, improbably high natural 
tritium production rates are required 
to maintain this concentration. 

Metcalf suggests that the tritium data 
actually do “as Barnes and Coachman 
point out, tend to support the more 
generally accepted theory nearly as 
strongly as they suggest the Giletti and 
Kulp conclusion.” On the contrary, 
there is a major contradiction between 
the tritium data and the expected 
tritium concentration. If the major 
cyclonic-flow pattern is excluded from 
this area, however, then all the data can 
be made to fit without the need for 
fresh supplies from the arctic surface. 
In this case, the Atlantic-derived water 
must flow in a fairly direct line to the 
sample location. 

A possible solution to the problem 
may therefore be a more sharply de- 
fined version of the generally accepted 
theory. Should subsequent measure- 
ments support these original tritium 
observations, the theory may have to 
incorporate direct flow of Atlantic- 
derived water to the region north of 
Ellesmere Island. Further, if cyclonic 
flow exists over most of the Arctic 
Ocean, it must bypass the sample area. 

Finally, we wish to stress the point 
that tritium can be used as a tracer 
to derive information on mixing rates 
in the Arctic Ocean. The present lim- 
ited amount of data is as yet insufficient 
for drawing firm conclusions. 

BRuNo J. GILETT! 
J. LAURENCE KUL? 
Lamont Geological Observatory, 
Torrey Cliffs, Palisades, New York 
Note 
This letter is the Lamont Geological Observatory 
Contribution No. 386. 
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Viscosity directly 
im centipoises... 


HOEPPLER =|) 


VISCOSIMETER 
PRECISION MODEL 


The Hoeppler Viscosimeter provides 
a fast, accurate method of determin- 
ing the viscosity of gases, liquids, 
oils, plastics, syrups, viscous tars 
and dark liquids. From 0O°C. to 
100°C. Direct readings in centi- 
poises (or centistokes). From 0.01 y 
to 1,000,000 centipoises. Accuracy 
0.1% to 0.5%. Small sample 
(30cc) required. Results consistent 
and reproducible. Price, $350. 





TIME———4 














Falling Ball Principle 





MADE IN U.S.A. 





Interchangeable spare parts available. 
Write for Bulletin HV-303. 





MADE IN U.S.A. 


FISH-SCHURMAN CORPORATION 


The falling time of the ball multiplied 
by other given factors shows absolute 
viscosity in centipoises. 


UBBELOHDE Viscosimeter 


on the principle of the suspended level 


A capillary-type viscosimeter for determining the kinematic 
viscosity of any true viscous liquid, such as petroleum products 
or lubricants. See American Society for Testing Materials, 
A.S.T.M. designation D 445-53T. 

Measures viscosity with an error not greater than+0.1%, 
when used at efflux times at 80-1000 seconds. The smallest 
listed capillary is used for light fuel oil or kerosene, the others 
for lubricating oils. The temperature of the bath should be 
controlled within +0.02°F. 

In all capillary sizes as called for by the A.S.T.M.—cali- 
brated or uncalibrated. 


Uncalibrated capillary, $20. Calibrated, $38. 
Metal frame to fit capillary, $6. 


Write for Bulletin UV374. 
Order direct or from leading laboratory supply dealers. 


74 Portman Road, New Rochelle, N. Y. 











Book Preview 


SPORES— FERNS 
MICROSCOPIC ILLUSIONS 








New 3-D. approach 


Finest existing collection 


Spores —Tetrad to Maturity 


Fertile Areas °¢ 


MISTAIRE LABORATORIES 
152 Glen Ave., Millburn, N. J. 





MODELS — PHOTOMICROGRAPHS 





Cell Structure 


See our Exhibit Booth #71, AAAS Convention 











The wmott aeewratt’ aud 


fraction tollector naw < market | 
NEW MISCO ©) SPIRAL MODEL 


collects by 


* Collecting accuracy is assured by sealed, positive 


displacement teflon valve and photoelectric volume 


measurement. No siphons are used. The sealed 


valve is used with all three collecting methods, to 


eliminate splashing or spilling between tubes. 


tPrecise alignment of collecting tubes is assured by 


a spiral type reel feed, which eliminates the need for 


diverter arms. |nterchangeable stainless steel reels 


are available, to accommodate various tube sizes. 


SEND FOR COMPLETE DATA TO: 


MICROCHEMICAL SPECIALTIES 


1608 





volume 
time actuation 
drop counting 
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1834 University Avenue, Berkeley 3, California 
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"|| PERSONNEL PLACEMEN— | | UNTHERI 











CLASSIFIED: Positions Wanted, 25¢ per | | Dili POSITIONS OPEN jill HAAKE 


word, minimum charge $4. Use of Box ENDOCRINOLOGIST, M.D. or Ph.D. to organize 
Number counts as 10 additional words. research group. Experience in physiological as- 
Payment in advance is required. Posi- pects of endocrinology and background in steroids 
tions Open, $33 per inch or fraction required. Excellent working conditions. Address N 
thereof. No charge for box number. confidential inquiries to Employment Division, 
COPY for classified ads must reach Abbott Laboratories, North Chicago, Illinois, 





SCIENCE 2 weeks before date of issue 
(Friday of every week). TEM PERATURE 
DISPLAY: Rates listed below—no charge BIOLOGICAL 


for Box Number. Monthly invoices will 


h basis— 
Provided that stitfacery ret is ests SCIENTIST CIRCULATOR 
lished. 


Single insertion $33.00 per inch Ph.D. 
4 times in 1 year 30.00 per inch fs 
7 times in 1 year 28.00 per inch THE MAN—High academic qualifications; im- i 
2 pri in . ane as pi rao agination; facility in communication, written i 
52 times in 1 year 25.00 per inch and oral, with both scientists and non-scien- i 
For PROOFS on display ads, copy must tists. ' 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). THE JOB—Significant role in clinical develop- 
Replios i blind ads should be addressed ment of new therapeutic agents including de- 
spiel set i f studies, interpretation of data, and 
B b sign of studies, p ° : 
iona 1s saat evaluation of clinical utility. Wide contact 
1515 Massachusetts Ave., NW with company scientists, clinicians and man- 


Washington 5, D.C. 





agement. Ample opportunity to attend im- 
portant conferences and to contact investi- 




















j : : TTT gators. 

WMiihi| POSITIONS WANTED jill Saiki 
Metical paceman. ae Assistant profes- : 
sor. For research and _ teaching. Ox 262, 
SCIENCE. as L. H. WATSON 
(a) Physiology-Nutrition Ph.D.; chemistry M.S.; SMITH KLINE 
extensive aot een and paige « Tesearch ex- & FRENCH 
perience; available for research-administrative ap- 
pointment. (b) Medical Entomology Ph.D.; =. 
ology M.S.; preventive medicine teaching and re- LABORATORIES 
ky ene —, es ——. 

-1 Medical Bureau, Inc., . Michigan H 
Avenue, Chicago. , r ex 1520 Spring Garden St. 





Philadelphia |, Pa. 








1 gi emortstttutonn || Lhe Market Place 


We cordially invite you to visit BOOKS «+ SERVICES + SUPPLIES » EQUIPMENT 
our Booth No. 42, 26-31 De- 
cember, at the 1959 Exposition 





|} Mii POstTroONs OPEN Sill 

















of Science and Industry, AAAS DISPLAY: Monthly invoices will be sent on 
Meeting, Chicago, Illinois. Em- a charge account _ basis—provided that 
ployers are invited to submit satisfactory credit is established. 
: positions specifications; —_ em- Single insertion $33.00 per inch 
: ployees, invited to register, now. 4 times in 1 year 30.00 per inch 
National : : . 7 times in 1 year 28.00 per inch 
Sci fi Confidential handling. Salaries 13 times in 1 year 27.00 per inch 
cientiNc $6000-$60,000. Personalized 2% ti 7 26.00 per inch 
Personnel service. Write Dr. A. Hi. Ham- Gh tines in 8 yaar 25.00 per inch 
Bureau, Inc mond, Chairman, Liaison Com- y ? - 
> * mittee, Box 2707, Washington For PROOFS on display ads, copy must 
ME 8-2567 13, D.C. reach SCIENCE 4 weeks before date of 











issue (Friday of every week). 











(a) Bacteriologist; prefer Ph.D. trained in virology, 
tissue culture; state-approved laboratory, 100-bed ves 


Se commsaty 10000. (6) Blochemist: Ph.D-"%5 | ill BOOKS AND MAGAZINES jill 
head blood chemistry laboratory, 400-bed general 



































hospital unit, university medical center; promi- 4 
nent ey city. (c) aggre Ph.D. _ well Your sets and — of 
grounded in nutrition; research principally in i ifi i 
area of fat emulsions, favorable, adverse _re- scientific journals 
sults; about $10,000; Southcentral city. (d) Bac- are needed by our library and institutional cus- FEATURING: 
teriologist; M.S., Ph.D., to head laboratory, de- tomers. Please send us lists and description of 7 re 
velop serology, virology services; 800-bed general periodical files you are willing to sell at high mar- e Accuracy te +0.01°C 
hospital; university city 500,000, South. (e) Bio- ket prices. Write Dept. A3S, CANNER’S, Inc. e Range 0-150°C 
chemist; Ph.D. experienced in coagulation; duties Boston 20, Massachusetts 
include in-service training, seminars, related areas; —— ao @ Pumps to 5 GPM 
around $10,000; noted eastern pharmaceutical js . 
concern. Woodward Medical Bureau, Ann Wood- DVORINE ©® Magnetic Temperature Setting 
ward, Director, 185 North Wabash, Chicago. X © Automatic “water level’ 
(a) Biochemist for new California hospital: Ph.D. — shut off device 
referred, 9600-$10,800 year. (b) esearc ates > 
Microbiologist for enzyme, fermentation research © Distinguishes the color- © Separate control unit 
with expanding commercial firm. Midwest; $8000- blind from the color- protected from fumes 
$10,000 year. (c) Physiologist to conduct inde- ignorant. © Additi § heat 
Pendent research on burn and _ hemorrhagic © Ciasaitias We colorblind SOURS. HOATES 
shock; $11,355 year; South. (d) Assistant or As- auriviinas ta) tne wad may be connected 
sociate Professor of Biology for midwestern lib- qi pebsrberhs = och «Gan e 
eral arts college; research encouraged; open to _ 4 ded ooling coil 
$8500 year. (e) Assistant to Biochemistry Direc- The most widely * Special arrangement © Suitable for open tank or 
‘or, protein experience and administrative ability, accepted test in prevents malingering. Saal alana ; 
Sclenth 4 Fair: vere ag ec armvene | Genter Medicsi ‘eee With Directions A 
s or experimental pharmacodynamics; - 1 
$9000-$11,000 year; growing drug firm: Fast. ers of the CAA, $15 each, less 5% if SEND FOR COMPLETE DESCRIPTIVE CATALOG 
Assistant Professor of Clinical Biochemistry to VA and Armed send check 
> os ital poe pee | eer “~ teach medi- Forces. you send chec 
Students and technologists in large midwest- 
oy — of —— Fete = ga a TENS ongesartoed co. Brinkmann Instruments, Inc., 
au, Inc., Burneice Larson, President, 900 8 Eutaw Place—Dept. Baltimore 17, Md. 1 
North Michigan Avenue, Chicago. X P Cutter Mill Road, Great Neck, L. 1, N. Y¥. 
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(MINI | BOOKS AND MAGAZINES AMA 
SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
Your wants supplied from 
our Back Files of over 3,000, periodicals. 
Abrahams Magazine Service, N. Y. 3, ¥ 











lil PROFESSIONAL SERVICEs |i 








FOUNDED 1922 
FESod ond Brug 
FEB wreanrch Keaaboroterics 


nw ¢ ©. 2.6.8 Ate D2 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLABS TEL. TWINING 4-0800 














Looking for a 


PUBLISHER 


Your book can be published, promoted, distrib- 


nent organizations, churches, etc. Send for Free 
~~. Vantage Press,’ Dept. 28A, 120 W. 31, New 
York 





W LABORATORY SERVICES 


for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 








WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 








Write for Price Schedule 
P. O. Box 2217 © Madison 1, 














HISTOLOGY 
for 
Industry and Research 


GEORGE L. ROZSA, M.D. 
143 Linwood Ave. Buffalo 9, New York 
GRant 7165 








LABORATORY SERVICES 
for the 
FCOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies, 
Chemical and Biological Assays, J 
Clinical Studies, Research ’ 


La WALL & HARRISSON 














ATTENTION GADGETEERS 
PUT YOUR IDEAS TO WORK! 


Do you have a favorite laboratory gadget or 
accessory which you have developed for 
laboratory use in the field of biochemistry. If 
it would be useful to others, we are in a 
position to develop the commercial aspects of 
your idea through a well known, highly repu- 
table research supply organization. Full pro- 
tection of your rights are guaranteed. Write 


to 
ASSOCIATES 


K.B.k. 
120 Liberty Street New York 6, N. Y. 














ii SUPPLIES AND EQUIPMENT Jl 


YOU NEED THIS FREE 
CATALOG FOR YOUR FILES, 


Serums, antiserums and bloods 
of all kinds for technicians and tissue <4 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 © Denver 16, Colo. 
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{jill SUPPLIES AND EQUIPMENT }}}j 


SWISS_MICE 








C 
TACONIC 
FARMS 


GERMANTOWN NEW YORK 











== SUPPLIES AND EQUIPMENT = 





AMERICAN-LINCOLN mh 


ANIMAL CAGES 


INCUBATORS 


folate | 






@ American-Lincoln ani- 
mal cages of ail types 
ranging from single units 
to large four compart- 
ment sizes. Special cages, 
spare pans, racks, etc., 
built to order. Incuba- 
tors for egg embryo and 
container work used by 
America’s leading scien- 
tific institutions. 

Write for New Catalog 


AMERICAN-LINCOLN INCUBATOR CO. 
New Brunswick, N.J. Dept. AS 

















ANIMAL CAGES and 
ACCESSORY EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
SHIPMENT OF STANDARD ITEMS 
FROM STOCK 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated Catalog 
SERVICE SINCE 1856 

















INDOLES? 
Regis Specializes in the Field! 
WRITE FOR CATALOG 
REGIS Chemical Company 


1219 N. Wells Street 









Chicago 10, Illinois 





ASL SERVICE TO INDUSTRY 
Difficult Separations Our Speciality 


HIGH PURITY FATTY CHEMICALS 


for Chromatographic Standards 
for Biochemical Research 


COMMON SATURATED FATTY ACIDS, 
METHYL ESTERS, ALCOHOLS 
and HALIDES 


Ce to Cis—99.8% Pure 
Confirming Chromatograph Available 


UNCOMMON FATTY ACIDS 
OF CERTIFIED HIGH PURITY 


Palmitoleic Acid 
a-Hydroxymyristic Acid and Ester 
Other Derivatives in Preparation 


—Your Inquiries Invited 


CHROMATOGRAPHY—DISTILLATION 


Analysis—Preparations 

Research—Consultation 

High Quality Stationary Phases and Pack- 
ings for Chromatography 


CUSTOM ORGANIC SYNTHESIS 


Fine Chemicals—Medicinal Intermediates 

Alicyclic Hydrocarbons 

Custom Hydrogenation—up to 5000 psi 
PHYSICAL CHEMICAL MEASUREMENTS 


High Temperature Heat Capacity 
Latent Heats—Vapor Pressure 
Electrolytic Conductivity 
MICROBIOLOGICAL RESEARCH 
Specializing in Industrial Fungicide Screen- 
ing for paints, piastics, textiles 
Applied Science Laboratories, Inc. 


108 N. Gill St., State College, Pa. 
ADams 8-6282 








Rats from the Wistar Strain | | 


Laboratory Animals |: 
since 1929 5 

ALBINO FARMS, P.O. BOX 331 e 
1] 

| 





H 








RED BANK, NEW JERSEY : 
Swiss Mice — Albino Rabbits 





—Guinea Pigs— 





NOW READY THE 1959 


ISOTOPE INDEX 


.. lists commercial sources of all $5.00 U.S.A. 
isotopes and labeled compounds $5.50 Foreign 


of C-14, H-3, 1-131, P-82, 8-35.  POSTPAID 
SCIENTIFIC EQUIPMENT CO. 


DEPT. $1, BOX 19086 — INDIANAPOLIS 19, IND. 










“From the hand of the veterinarian 
\ 


to research”® 


tke 

albino rats 

CHARLES RIVER CD 
(Caesarean derived) 

CHARLES RIVER SD 

(Sprague-Dawley descendants) 

CHARLES RIVER W 

(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 

@Rigidly controlled environment 
(same bldg.) birth to surgery, 

@ High speed surgery by graduate biologists. 

@10 years experience animal surgery. 

@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 


Dept. B, 1093 Beacon Street, Brookline 46, Mass, 
Henry L. Foster, D.V.M., President 











C SEMICARBAZIDE. HCI 


AVAILABLE FOR THE FIRST TIME 
Write for Catalog 


ORLANDO RESEARCH, INC. 
P.O. Box 6491 Orlando, Florida 


SWISS MICE 


BACTERIOLOGICAL AND GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 


HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 
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SIEMENS 


MEASURING 
INSTRUMENTS 














8 AU 


A resolving power better than 15AU 


is guaranteed for the Electron-Microscope 


ELMISKOP | 


designed for normal routine work and for special research 
problems in science and industry, 


Special features: 

Beam voltages 40, 60, 80 and 100kv. 

Direct magnification continuously variable from 200 to 160,000 times. 
Fine-focus condenser for transmission of smallest specimen regions 
down to a diameter of 3 microns. 

Adjustable magnetic stigmators in condenser and objective. 
Transmission microscopy (bright- and dark-field, stereoscopic and 
selected area micrographs). 

Diffraction (normal transmission diffraction with and without lenses, 
high-resolving diffraction, reflection diffraction for conducting speci- 
mens, simultaneous diffraction, selected area diffraction). 

Universal diffraction unit with heating device (optional). 

Object cooling stage (optional). 


For work in the industrial field and medical 
research the simplified design 

ELMISKOP Il is of increasing importance: 
Resolving power better than 25 AU. 

Beam voltages 40, 50 and 60kv. 

Direct magnification up to 30,000 times. 
Accessories for specimen preparation: 
Vacuum Evaporating Unit 

11-ke Emulsifler 


Resolution test with evaporated palladium 
direct magnification 100,000 times 
total magnification 1,000,000 times 


SIEMENS & HALSKE AKTIENGESELLSCHAFT 


BERLIN+> MONCHEN 


SIEMENS NEW YORK INC. THE AHEARN & SOPER CO.LTD. 


350, FIFTH AVENUE - NEW YORK 1, N.Y. - TELEPHONE: LONGACRE 4-7674 OTTAWA (CANADA) « P.O.BOX 715 + TELEPHONE: C 34068 



















AO Spencer Automatic Knife Sharpener 
provides excellent edge 
and bevel...saves you time and money 


This complete, automatic knife sharpener gives you 
on-the-spot facilities for honing and polishing knives 
to the same high quality edge and bevel you get with 
a new AO Spencer Microtome knife. 

The same resharpening methods used at the AO 
factory developed and proven over the years, have been 
adapted and built right into this instrument. Yet it’s 
remarkably compact, it weighs less than 20 pounds and 
requires no more bench space than your AO Spencer 
“820” Microtome. And it’s a perfect companion instru- 
ment for your “820” ... you always have sharp knives 
available to assure the optimum sectioning results the 
Microtome is designed to produce. 

Plus—you save time and money by ending the 


delay and expense of outside servicing and tedious, 
time consuming hand honing and stropping. You can 
reduce expensive knife inventory to a minimum. 

Operation is completely automatic. You simply place 
knife in holder, apply abrasive powder, set automatic 
timer and flip on switch. Knife holder will accommo- 
date any knife up to and including 185 mm. 

Ask your AO Sales Representative to show you how 
AO’s New Automatic Microtome Knife Sharpener 
can reduce your laboratory expense... reduce your 
costly knife inventory...and assure you a sufficient 
stock of sharp knives on-hand, at all times. 

A demonstration costs you nothing. Use the handy 
coupon for complete information. 
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Dept. X-1 
O Please send full information on the New AO Spencer Microtome Knife Sharpener. 
0 Please arrange a demonstration of the New AO Spencer Microtome Knife Sharpener. 
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American Optical 


Yo) Company = “x 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK City 








Zone State. 
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